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MTCK'' H 04 B 7/00 

CnOCOB IIEPEAA™ CHTHAJIA (BAPHAHTbl) H YCTPOHCTBO JSJUi 

ETO PEAJ1H3AIJJIH (BAPHAHTbl) 
Tpynna H3o5peTeHHH oTHOCHTca k o6jiacTH paflHOxexHHKH, b nacTHOCTH 
K cnoco6y nepeAann cnraajia (sapHaHTBi) h ycxpoHCTBy rjih ero peajiHsauHH 
(BapnaHTbi) h Moacer 6hti. HcnojibsoBano, HanpHMep, b CHCTeMax cotoboh 
paflHocBHSH npH nepeAane HH4^opMa^HOHHO^o cnraajia b npaMOM Kanajie 
CBasH OT 5a30BOH cTaH^HH AO mo6hjibhoh craHmiH. 

B HacToamee Bpem aKxyajibHOH saAaneH aBJiaexca noBBimeHHe eMKocra 
CHCTCM CBH3H nocpeflCTBOM HpHMeHeHHa 3(|M^eKTHBHi,ix cnoco6oB nepeAaHH H 
npHCMa cHraajioB. HoBBimeHHe s^^ckthbhocth chocoSob nepeAann h npHCMa 
CHraajioB npHBOAax k ycnoacHeroiio h yAopo:«:aHmo airaapaTypBi CBasH. B 
coTOBBix cHCTCMax CBH3H ^eJIecoo6pa3HBIM HBJiflexca ycjio^iHeHHe annapaxypBi 
6a30BOH cxaHipiH, T. e. aioxenx Aeaaexcfl Ha noBBimeHHe 3(|)<|»eKXHBHOcxH 
npHCMa B oSpaxHOM Kanajie (cHraajia ox mo6hjibhoh cxaH^HH k 6a30BOH 
cxaH^HH) H 3(|)4)eKxnBHOcxH nepcAaHH B npHMOM Kanajie (cnraajia ox 6a30BOH 
cxaHitHH K mo6hjibhoh CXaHI^HH). 

SaHBJiaeMBiH cnoco6 HanpaBJien Ha noBBimeHHe 34K|)eKXHBHOcxH 

nepcAaHH b npaMOM Kanajie cbash. 

OCHOBHBIMH (JiaKXCpaMH, OipaHHHHBaiOmHMH CMKOCXB HpflMoro KaHajia 
CBflSH, aBJMioxca HajiOTHe <|>eAHHra h BHyxpHCHCxeMHBix noMex. 

HajiHHHe 4>eAHHra oGycjioBJieno xcm, hxo juisl coxobbdc chcxcm cbhsh b 
ycAOBHHX ropoACKOH sacxpoHKH xapaKxepHo nenpaMoe MHoronyneBoe 
pacnpocxpaHCHHe cHTHajia. 

HajiHHHe BHyxpHCHCxeMHBix noMcx o6ycnoBJieHO xcm, hxo npn 
nepeAane CHTHana ox 6a30B0H cxanuHH k mo6habhoh cxani^mi, xojibko nacxB 
nepcAaBaeMOH SHepran nocxynaex na npneMHyio aHxenny. OcxajiBHaa nacxB 
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nepe^aBaeMOH SHepniH He nocxynaex na npHCMHyio aHTCHHy, a cos^iaer 

nOMeXH OCTaJIbHBIM M06HJIBHbIM CTaH^HHM. 

no3TOMy, 34)^eKTHBHi.iii cnoco6 nepe^aHH CHraajia ^lOJi^en 
oeecneHHBa-n, 6opi.6y c (|>eAHHroM h npH o6ecneHeHHH saflaHHoro KanecTBa 
npHCMa Ha moGhjibhoh cTaH^HH HSJiynaTb KaK MoacHO MCHbrne sHepniH 
(co3AaBaTi> KaK mo3kho MCHtme noMex). 

OaHHM H3 3<|M|)eKTHBHbIX MexoAOB 6opB6bi c (|>eAHHrOM H yMeHtmeHHH 
BHyxpHCHCTeMHbix HOMCX flBJMCTca HCHOJiBSOBaHHe pasHcceHHOH nepeflaHH. 

HsBecTHO HecKOJibKO ocHOBHbix cnoco6oB pasHeceHHOH nepe^aHH. 

CorjiacHO cnocoSy opToronajiBHOH pasneceHHOH nepe^aHH (nanpHMep, 
«Cnoco6 opToronanbHOH pasneceHHOH nepe;5aHH - npneivia CHrnajia b cotoboh 
cHCTCMe paflHOCBasH c KOflOBbiM pa3;^eJIeHHeM KaHajioB» naTCHT PO Jvfs 
2145152, oiiy6jiHKOBaH 27.01.2000 r. 6ioji. No 3, MUK' H 04 B 7/216, 
«Cnoco6 pasneceHHOH nepe^anH CHraaiia h ycTpoiicTBO flJia ero peajiH3aHHH» 
naxeHT PO M 2208911, oiiy6jiHKOBaH 20.07.2003 r., MHK^ H 04 B 7/00) 
o6ecneHHBaioT nepeaany Ka»cfloro HH^opManHOHHoro CHMBOJia c Ka^ofi h3 
pasHeceHHbix aHTCHH, npH 3tom opraHHsyioT nepeaany xaKHM oGpasoM, hto 
nocjieAOBaxentHocxH chmbojiob, nepeflaBaeMtie c pasntix anxeHH, 
opxoroHajiBHW Apyr ^ipyiy, x. e. He cosflaiox «pyr apyry noMex. 

CHTHan, nepefl;aBaeMBiH c Kaacflog h3 anxeHH, no^Bep^ceH ^eflnnry. Ho 
xaK KaK ^epjmra b cHraanax, nepe^aBaeMBix c pasHBix anxeHH, nesaBHCHMBi, 
xo cnoco6 opxoroHaiiBHOH pasneceHHOH nepe^aHH nosBOJiaex o6ecneHHXB na 
npHSMHHKe ycpeflHeHHe ^eflHHra h dobbichxb oxHomenHe cnraaji / (myM + 

noMexH) (OCIIIII). 

MaKCHManBHBiH 3(|)(|)eKx, KoxopBiH MOMcex Sbixb ;50CXHrHyx npn 
HcnojiBSOBaHHH cnoco6a opxoroHanBHOH pasneceHHOH nepeflaHH - sxo OCUin 
Ha npHeMHHKe, sKBHsajienxHoe OCIIIII b cxa^HOHapHOM Kanajie c oflHofi 
nepeflaiomeH h oahoh hphcmhoh anxeHHOH. 
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Cnoco6 opToroHaJifcHoii pasHecgHHofi nepeflanH He Tpe6yeT oSpaxHOH 

CorjiacHO cnocoSy pasneceHHOH nepeAann c Bbi6opoM nepeAaiomeH 
aHTCHHti (HanpHMep, W. C. Jakes, Microwave mobile communications, IEEE 
press, 1974) c Ka^oH h3 nepej^aionmx aHxeHH nepe^aiOT niuiOT CHrnaji, no 
KOTopoMy Ha npHeMHHKe o^eHHBaK)T Kanaji nepeflaHH ox Ka^oH ^epe;^aIOI^eH 
aHTCHHbi flo npHeMHOH aHxeHHM. Ha npHCMHrnce Bbi6Hpaiox jiyHuiHH no 
KpHxepmo MaKCHMyMa OCUITI Kanan nepe^aHH h, cooxBexcxBCHHO, 
nepeflaiomyio aHXCHHy. HoMep Bi,i6paHHOH aHxeHHbi nepe^aiox no CHrnajiy 
o5paxHOH csasH Ha nepeAaxHHK, Koxopbiii Hcnojitsyex AJia nepe^aHH 
BH6paHHyK> aHxcHHy. 

^ocxHraeMfcia 3^4>eKX HH»ce, hcm jijvi cnoco6a opxoronajiBKtOH 

pasHeceHHOH nepe^aHH. 

Bojiee 34)^eKXHBHfciM, hcm onncaRHbie panee jibsl cnoco6a pasHeceHHoii 
^epe^^aHH, aBJiaexca cnoco6 KorepenxHog pasHeceHHofi nepeflaHH no naxenxy 
PO jsfo 2192094 «Cnoco6 KorepenxHOH pasHeceHHOH nepe^aHH CHrHajia», 
ony6jiHKOBaH 27.10.2002 r. 6ioji. 30, MIIK^ H 04 B 7/005. 

CorjiacHO cnoco6y KorepenxHOH pasHeceHHoii nepeflaHH cnrHaji 
Ka^Aoro nojibsoBaxejia ^epe^^aK)x c N pasHeceHHbix anxeHH. 

KonHH HH^JopMamioHHoro cHraajia pacnpocxpaHaioxcH nepes N pasHbix 
KanajioB pacnpocxpaHeHiM h oGpasyiox na npHCMHOH anxeHHe cyMMapHbiH 

HH^OpMaD,HOHHbIH CHmaJI. 

Jifl^ xoro Hxo6bi o6ecneHHXb na BXOAe npneMHHKa 6jiH3Koe k 
onxHMajibHOMy cjioaceHHC KonHg HH(j^opMa^HOHHO^o CHraajia, npomeAmHX no 
pasnHHHbiM KanajiaM pacnpocxpaHeHHa, na nepeAaiomen cxopone xpe6yexcH 
HMexb oi;eHKH yKasannbix KaHajioB pacnpocxpaHeHHH. 

IIoaxoMy, c Ksmon hs N pasHeceHHbix anxeHH nepeAaiox 
opxoroHajibHbie hjih KsasHopxoroHajibHbie flpyr Apyry nnjiox CHraajibi, no 
KoxopbiM H ocywecxBJiaiox o^eHKy KanajioB pacnpocxpaneHHa. 
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OucHKa KaHEJioB pacnpocTpaHeHHfl ocymecTBJiflexcH Ha npHSMHoii 
CTopoHe, a saxeM nepejiaeTca na nepeAaxHHK no Kanajiy o6paTHOH cbhsh. 

npH npoxoxaeHHH Kanajia pacnpocxpaHeHUfl Kaawaa Komw 
HH(^)opMa^HOHHoro cHraajia no^BepraexcH b o6meM cjiynae nacxoiHO 

cejieKXHBHOMy (pe^inHry. 

noaxoMy, nepeA nepeflaiefi b cnraaji nojitsosaxejM, nepeflaBacMfciH c 
Ka^oa H3 N pasHCceHHWX anxeHH, bhoc^x nacxoxHO cejieKXHSHBie 
npeflHCKa^eniM xaKHM o6pa30M, HXo6bi MaKCHMHsnpoBaxB KanecxBO npneMa. 

HH4>opMa^HOHHI.ra cHraaji npHHHMaexca Ha 4>oHe a^^flHXHBHOH noMexH, 
npe^cxaBJMiomeH coooh cyMMy myMa h BHyxpHCHCxeMHbix noMex, Koxopyio 

MoacHO CHHxaxB 6ejiLiM inyMOM. 

noOTOMy MaKCHMHsai^HH KanecxBa npneMa 3KBHBajieHXHa 

MaKCHMH3an;HH OClUn. 

CneKxpajiBHyio iuioxhocxb SKBHBajieHXHoro sHfleo nacxoxHoro 
npHHHMaeMoro HH(t)opManHOHHoro cnraajia na HHxepBajie nepe;;aHH oahofo 

HH^OpMa^HOHHO^O CHMBOJia MO^HO npCACXaBHXb B BHfle 

^(/) = 5(/)i;G„(/)r„(/), 

11=1 

• X{f)- cneKxpaJibHaa nnoxHocxb npHHHMacMoro HH4)opMauHOHHoro 
cHraana, 

• S(/) - cneKxpajiBHaa hjioxhocxb nepeflaBaeMoro HH(|>opMauHOHHoro 
CHraajia, 

, G„ (/) - nepeAaxoHHaa ^ynvmsi n -oro Kanana pacnpocxpaHeHHH, 
, r„(/) - nepeAaxoHHaa 4^yHK^Hfl n-oro Kaaajia npeAHCKaHeHHH 

nepe^aBaeMoro cHTHana, npHHCM £ j l-S (/)| df = E, 
cyMMapnaa nepeflaBaeMaa anepim cnraaJia nojiBSOBaxejw na 
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HHxepBajie o^tHoro nepeflOBaeMoro chmbojie oipaniraeHa sHaneHHeM 



E.. 



MaKCHMHsamM OCUm b npHHHMaeMOM -CHraaJie o6ecneHHBaeTCH npH 
BbinojiHeHHH ycjiOBHa 

7;(/)=^'^:(/)' 

r^e * - onepaiiHH KOMnneKCHoro conpa»:eHHa, a 2; - nocTOHHHoe hhcjio, 

KOTOpoe BBl6HpaeTCa H3 yCJIOBHH HOpMHpOBKH Ha E, . 

(DHSHHecKHH CMbicji TaKOFo Bi>i5opa nepe^aTOHHbix ^yHKmiH KanajioB 
npeflHCKa^eHHH nepeAaBaeMoro CHraajia saKJUOHaexca b cjie^yiomeM. 

OasonacTOTHbie xapaKxepHcrHKH nepeflaxoHHBix ij^yHKi^HH KaHajioB 
npeAHCKa^eHHH o6ecneHHBaioT KorepeHXHoe cjio^eHHe cneKxpajiBHBix 
nnoxHOCxeH HH(^opMa^HOHHO^o cnraajia, nepeaaHHoro nepes pasnHHHbie 
KaHajiBi pasHeceHHH, na Bxofle npHeMHHKa. AMnjmxyAHO - nacxoTHBie 
xapa^epHCXHKH KanajioB npeflHCKa^eHHH oSecnennBaiox HsnyneHHe 6onBnieH 
HacxH 3HeprHH cHrnana na xex nacxoxax cneicrpa HH^opMaimoHHoro cHraajia, 
rfle Koa^^HaHeHX nepe^anH Kanajia pacnpocxpaHeHHH 6oJiBme, h MeHBineg 
HacxH 3HeprHH cHraa^ia - xaM, r^e Koa^^nmieHx nepeAann Kanajia MeHBine. 
3xHM o6ecneHHBaexcH onxHMajiBHoe HcnojiBsoBaHHe SHepraH nepeflaBaeMoro 
CHrnaJia. 

B ycJioBiwx MHorojiyneBocTH KorepeHXHoe cjio>KeHHe KonHH 
HH^opMa^HOHHO^o CHraajia, nepeAaHHBix nepes pasnHHHBie KanajiBi 
pasHeceHHH, o6ecneHHBaexcH xonBKO b oahom Jiy^e. B ocxajiBHBix Jiynax 
KonHH HH4.opMauHOHHoro CHraajia cKJia^BiBaioxca He KorepenxHO. 

npH npHCMe xaKoro cnraajia, ocxajiBHBiMH JiynaMH o6bihho 
npeHe6peraiox. HoaxoMy, na npneMHHKe o6bihho HcnoJiBsyiox corjiacoBaHHBiH 
^uji^rp (HJiH Koppejiaxop) H He HcnojiBsyiox RAKE npneMHHK, hto 
3HaHHxejiBHO ynpomaex araiapaxnyio peaJIH3a^HIO npHCMHHKa. 



EcjiH npeneepeHb onra6KaMH b oneHKe Kanajia csasH, omnSKaMH h 
saflep^KOH B Kanajie o6paTHOH cbash h omH6KaMH KBaHTOBaHHH, to 3^^&kt, 
p,ocTVirsiGMhL^ npH HcnojiLSOBaHHH cnoco6a. KorepeHTHoii paaneceHHOH 
nepeflaHH, 3KBHBajieHTeH a^^cKxy, flocxuraeMOMy npH HcnojibsoBaHHH 
pa3HeceHHoro upmeua c onxHMajibHWM no KpHTepmo MaKCHMHsauHH OCUin 
BSBemeHHBiM cyMMHpoBaimeM npHHHMaeMbix cHrHajioB. 

3to nosBOJiaex flJia cpaBHCHiM onncaHHtix cnoco6oB pasneceHHOH 
nepej^aHH HcnojibSOBaxB xeoperHHecKHe pesyjiBTaxw, nojiyHeHHBie b cxaxbe 
Jianxia Luo, James R. Zeidler, and John G. Proakis, "Error Probability 
Performance for W-CDMA Systems With Multiple Transmit and Receive 
Antennas in Correlated Nakagami Fading Channels", IEEE Trans. Veh. 
Technol., vol. 51, pp. 1502 - 1516, Nov. 2002 fljia opxoronajiBHOH 
pasHcceHHOH nepe^iaHH h wik pasneceHHoro npneMa c onxHMajiBffiJM 
BSBemeHHBiM cyMMHpoBaHHeM npHHHMaeMBix cHrnajioB. 

KpHBBie saBHCHMOCXH BCpOHXHOCXH 6hXOBOH OmH6KH OX OCIIin B 

Kanajie c PeneeBCKHM ^eflHHroM h aw^HXHBHOH FayccoBOH noMexoH (cyMMa 
myMa h BHyxpHCHXceMHBix noMex) ox OCUm noKasaHbi Ha 4>Hr. 1. 

KpHBaa AWGN cooxBexcxByex Kanajiy 6e3 ^ejm^ra c o^hoh 
nepcAaiomeH h o^hoh npneMHOH aHXCHHofi. 3xo npeflejibHo AocxH^cHMaa (npn 
yBejiHHeHHH KOJinnecrBa nepcAaiomHX aHxenn) KpHBaa noMexoycxoiiHHBOcxH 
AJiH opToroHajibHOH pasneceHHOH nepe;3;aHH. 

KpHBwe CTD 2Tx, 4Tx h 8Tx cooTBCXcxByioT KorepenxHOH 
pasHeceHHOH nepe^xane b Kanajie c ^cahhtom npn 2, 4 h 8 nepeAaiomHX 
aHxeHHax cooxBexcxseHHO. 

TaKHM o6pa30M, cnoco6 KorepenxHOH pasneceHHOH nepe;iaHH HBJiflexcfl 
HaH6ojiee 34><i)eKXHBHbiM hs HSBecxHbix B HacToamee BpeMa cnoco6oB 

pasneceHHOH nepeflaHH. 

rioMexoycxoiiHHBOcxb cnoco6a KorepenxHoS pasneceHHOH nepeflaHH 
pacxex c yBejinneHHeM KOJiH^ecxBa nepeAatomnx anxeHH. KpoMe xoro, ajih ero 
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3^(^eKTHBHOH pa6oTbi Heo6xoflHMo, htoSbi ^jmHm B Koiraax 
HHi^opMauHOHHoro cHraajia, nepeflaBacMoro c pasHbix aHxeHH, 61.1JIH 
HesaBHCHMbi. 3to AOCTHraerca pasHeceHHCM nepe;^aiomHX aHTCHH na 
BejiHHHHy nopHflKa 10 ^hh bojihbi Hecymen nacroTBi hjih Sojibine. 

JipyruM 34)(i)eKTHBHbiM MCTOAOM yMeHbDieHiM BHyTpHCHCTeMHbix noMex 
asjifleTCH cnoco6 nepe^^ann cnraajia c HcnojibsoBaHHeM aflanxHBHOH aHxenHOH 
pemexKH (nanpHMep, J. C. Liberti and T. S. Rappaport, Smart antennas for 
wireless communications: IS-95 and third generation CDMA applications. 
Prentice Hall, New Jersey, 1999). 

AflanxHBHaa anxeHHaa pemexKa npeACxasjiaex co6oh HecKOJibKo 
aHTeHHHx 3JieMeHxoB, pacnojio»ceHHBix 6jih3ko flpyr ox Apyra. ELpH nepe^ane 
Ha KaacflBiH aHxeHHBiH aneMCHX noAaioT ojapnaKOBBie Konim 
HH(|)OpMai];HOHHoro CHraajia, yMHoacenHBie na BecoBBie KO^(|)(^H^HeHXBI. 
BecoBBie K03(|K^Hn,HeHXBi B o6n;eM cjiynae KOMmieKCHBie h pasHBie ajm pasHBix 

aHXCHHBIX SJieMCHXOB. 

Ha 4>Hr. 2 noKaaana JiHHCHHafl 3KBH«HcxaHXHaa aHxeHHaa pemexKa, 
pacnono^ceHHaa bsojib och ^ c nyjicBBiM sjieMCHxcM b nanajie KoopflHHax h 
paccxoflHHeM Meacfly sjieMCHxaMH ^ . . 

J^jia yflo6cxBa (|>opMHpoBaHHa ^narpaMMM HaigjasJieHHOcxH a^anxKBHOH 
anxeHHOH pemexKH paccxoAHHe Meac^ AByivw coce^HMMH aHxeHHBiMH 
3JieMeHxaMH A;c Bbi6Hpaiox He npesBnnaiomHM fljinny BonHBi Hecy^^eH 
nacxoxBi. 

JiflR npocxoxbi paccMoxpeHHH Sy^eM cHHxaxb, hxo anxeHHa npneMHHKa 
pacnojiojKena iipH6jTH3HxejibHo Ha o^hoh Bbicoxe c a^anxHBHOH anxeHHOH 
pemexKoii, no3xoMy MoacHO orpaHHHHXca aHajiHSOM ^HarpaMMbi 
HanpaBJieHHOCxH a^anxHBHOH anxeHHOH pemexKH b hjiockocxh {x,y), x.e. 
paccMaxpHBaxb saBHCHMOcxb flnarpaMMbi HanpaBJieHHOcxH a^anxHBHOH 
anxeHHOH pemexKH xonbKO ox yrjia ^ . 
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CarHaji Sj.^{t) , HSJiynaeMBiH b Haiq)aBneHHH (p , pasen 

A/— I 

^r. (0 = -5 (0 Z ^^n. exp {-jfimlsx cos(p) = s{t)f{(p), 

m=0 

r^e: 

• (3 = InjX , rue X - AHHHa bouhbi Hecymefi nacTOTBi, 

. f{<p)- ^maqjaMMa HanpasjieHHOCTH a^anxHBHOH aHTCHHOH pemexKH 

B ropHSOHXaHBHOH miOCKOCTH. 

4)opMHpoBaHHa MEKCHMyMa AHarpaMMBi HanpaBJieHHOCTH 
aflanxHBHOH aHxeHHOH pemexKH b HanpaBJieHHH qy^ nyacHo nojioacHXb secoBBie 

KOa^^HI^HeHXBI W„ paBHBlMH 

= exp ( j/3mAx cos ) . 
Torfla flHarpaMMa HanpasneHHOCXH 6yflex hmbxb bha 

f{9o^'P) = J^exp(-JfimAx{costp-cos<Po)) . 

06BIHHO npHMCHaiOT HanpaBJieHHBie anxeHHBie ajicMenxBi. Tor^a, ecnn 
Bce aHxeHHBie sjieMenxbi hmciot' oflHHaKOBbie h o^HHaKOBO HanpaBJieHHBie 
jXHarpaMMBi HanpaBJienHocxH /„(?>), xo HxoroBaa ^HarpaMMa HanpaBJienHocxH 

F{<Pq,(p) 5yAexpaBHa 

F{M) = f{<P^^<P)fa{<P)- 

Ha <]^Hr. 3 noKasanBi abc flnarpaMMBi HanpaBJicHHOcxH a^anxKBHOH 
anxeHHOH pemexKH h3 8 anxeHHBix sjieMeHTOB, pacnoJio^eHHBix na 
paccroaHHH A/2 h HMeiomnx AHarpaMMM nanpaBJieHHocxH BH^a 



TV 



1, 

0, dmdpyeux(p, 

MaKCHMyMBi flByx noKasaHHBix na 4>Hr. 3 flHarpaMM HanpaBJieHHOcra 



TV 271 

cooTBeTCTByiOT yrjiaM 9^0=^ ^ ^ "3" ' 
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npH nepeAane c HcnojiBSoeaHHeM a^anTHBHoS aHxeHHOH pemexKH 
3HeprHK) HH4>opMaiiHOHHoro CHrnajia HajiynaiOT tojibko b yraoBOH o6jiacTH 
BOKpyr BbiopaHHoro HanpaBneHHH HSJiyneHiM cp^ . 

Il03T0M}% flJM AOCTH^eHHH TaKOFO »e 3HaHeHIM HSJiyHaeMOH 3HeprHH B 

HanpaBJieHHH MaKCHMyivia ^HarpaMMbi HanpaBJieHHOCTH, hto h npH nepe^tane c 
oflHoro aHTCHHoro 3JieMeHTa c flnarpaMMOH HanpaBJieHHOcra faip)^ 
Heo6xoAHMO HSJiyroxb MCHBine 3HeprHH. 3to cymecTseHHO yMeHBinaex 
BHyxpHCHCxeMHBie noMexH. 

3(i)(|)eKXHBHOCTB 6opB6BI C BHyXpHCHCXeMHfclMH nOMCXaMH JIHHeHHO 

pacxex c pocxoM KOJiHHecxBa anxeHHBix 3J[eMeHxoB aaanxHBHOH anxeHHOH 
pemexKH. 

EcxecxBeHHBiM pasBHXHeM 3c|)(|)eKXHBHBix MexoAOB nepe;i.aHH CHraana 
jiBJinexcH o6i>eaHHeHHe ;5Byx onHcaHHBix panee cnocoGoB - cnoco6a 
pasHeceHHOH nepe^taHH h cnoco6a nepe^aHH CHrHana c HcnojiBSOBaHHCM 
aflanxHBHOH anxeHHOH pemexKH. 

HsBecxeH cnoco6 no Siemens, Advanced closed loop Tx diversity 
concept (eigenbeamformer), 3GPP TSG RAN WG 1 document, 
TSGR1#14(00)0853, July 4-7, 2000, Oulu, Finland, o6BeAHIMK)^^HH cnocoS 
pasHcceHHOH nepe^iaHH c BBi6opoM nepe^aiomeH anxeHHBi hjih cnoco6 
opxoroHajiBHOH pasHeceHHOH nepe^aHH co cnoco5oM nepeflaHH CHrnaJia c 
HcnojiBSOBaHHeM aflanxHBHOH aHxeHHOH pemexKH. 

Hash flaHHoro cnoco6a ocHOBaHa Ha xom 4>aKxe, hxo 06BIHH0 Kanaji 
pacnpocTpaHCHHH ox 6a30BOH cxanniHH ro MoGHnbHoii cxaHii;HH BKJiioHaex 
HecKOJiBKO npocxpaHCXBCHHO cocpe^toxoHeHHBix oSjiacxeft oxpa:)KaxejieH, 
oxpa:acaacB ox KoxopBix CHraaji nona^i;aex na MoGnjiBHyio cxanmiio ((|)Hr. 4). 

B ^laHHOM cnoco6e ^pe;^JIa^aexcH na GasoBOH cxaHu;HH HcnojiBsoBaxB 
a;o[;anxHBHyK) anxeHHyio pemexKy H3 M 3JieMeHXOB. 
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C KajKfloro sjieMeHxa aflanTHBHoii aHxeHHOH pemexKH nepeflaiOT rauiOT 
CHrnaJi. Bee M nepeflaBaeMbix hmjiot CHraanoB opToroHanfcHM hjih 
KBasHOpToroHajibHH ^qpyr Apyry. 

Taicace, c Kaxcuoro ajieMCHxa ajmairraBHOH airreHHOH penicTKH nepe^aiOT 
KonHK) HH4)opMaiiHOHHoro cHraajia, yMHoaceHHyio na cboh BecoBofi 

KOa^M^HIIHeHT. 

OHr. 5 HJunocxpupyeT onepaipiH ynoMHHyroro cnoco6a, KOToptra 
saKJiioHaeTCH b cjie^ryiomeM. 

OopMHpyioT Ha 6a30BOH CTaH^HH M KonHH HH(^opMa^HOHHO^o cHraajia 

s{t). 

YMHoacaiOT m-yto Korano HH4>opMaixHOHHoro cnraajia, r^e m 
npHHHMaeT sHanemM ox 1 flo M, Ha cooxBCXcxByiomHH bccoboh 
K03^4>HmieHX w„ H cyMMHpyiox c cooxBexcxByiomHM nauiox cHraajioM p„{t). 

nojiyneHHyio cyMMy nepe;^aiox c cooxBCXcxByiomero m -oro anxeHHoro 
ajieMCHxa. 

ripHHHMaiox Ha moShjibhoh cxaHDiHH M HHnox cHraanoB h 
HH4>opMaii;HOHHfcm cHrnaji. 

B o6meM ciiyHae, hmjiox cnraajiBi noABep^enbi MHorojiyneBOMy 
pacnpocxpaneHHio, x.e. Ha mo6hjie.hoh cxaHHHH Gy^ex hcckojilko 
paspemHMbix BpeMeHHbix JiyneH. 06o3HaHHM hx KOJiHHecxBO . 

no M nHJiox cHraajiaM jim KasKfloro BpeMCHHoro Jiyna o^eHHBaIox M 
K0^4M|»H^HeHX0B HMnyjiBCHOH xapaKxepHcxHKH KaHajia pacnpocxpaneHHa 
K„h^„,...,h^„ , rae n = l,...,N - HOMep BpeMeHHoro Jiyna. 

Ko^^^H^HeHX HMnyjiBCHOH xapaKxepHcxHKH h„,„ cooxBCXcxByex KaHany 
pacnpocxpaneHHa ox m-oro anxcHHoro sjieMenxa aflanxMBHoii aHxeHHOH 
pemexKH SasoBOH cxaHi].HH ao aHxeHHti Mo5HJifcHOH cxaHHHH h «-OMy 
BpeMCHHOMy Jiyny. 
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Jlfl^ Ka^oro BpeMeHHoro jiyna (^opMHpyiOT MaxpHuy 
npocxpaHCTBeHHOH KOppeJIimHH 

rfle: 

• - onepaLiHfl 3pMHTOBa conpjoEceHH^ eeKTOpa x . 
OopMHpyioT MaxpHuy npocxpaHCTBeHHOH Koppeji5iii;HH Bcex BpeMeHHtix 
jij^efi cneAyiomHM oSpasoM 

N 

OopMHpOBaHHe MaTpH^ ^„ H ^ OCymeCTBJWIOT nepHOflHHeCKH. 

05o3HaHHM MaTpHi]j>i H ^ , c4)opMHpoBaHHBie Ha /-OM mare, r^e z = l,2,..., 

HepeS H ^(z) COOTBeXCTBeHHO. 

OopMHpyioT ycpeflHeHHyio MaTpHu.y npocxpaHCTBeHHOH KoppejMUHH 
cjie;iyioni,HM o6pa30M 

(^(l))=^(l); 
{r (/)) = p{R{i-l)) + {\-p)R{i), i>l. 

3flecb |/?| < 1 - K034)^HEpHeHT ycpeflHeHBM. 

OcymecTBJiaiOT pasjioiaceHHe ycpeAHCHHOH MaTpHi;Bi npocTpaHCTBCHHOH 
KoppejiimHH Ha co6cTBeHHbie sHaneHHa h coGcxBeHHBie BCKTopa 

• MaxpHua (^R HMeex paaMepHOCTt [M x M] . 

• MaTpHU.a V„{i) - MaTpHi;a pasMepHocra [MxM] coGcTBCHHtix 
BeKTOpOB MaxpHm*! {R(i)) , r^e - co5cTBeHHi.ra seKTop 
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MaTpHU;i>I (^(O)' COOTBeXCTByiOmHH 7W-OMy C06CTBeHH0My 
SHaHCHHIO MaxpHixbi (^(O) • 
• MaTpH^a e(/) = Jzag[^i(/),^2(0'---'^A/(0] " MaTpH^a pasMepnocTH 
[MxjV/] coocTBeHHBix SHaHeHHH MaTpHu;bi (^(O)? ^P^^ ^m(0 ~ '"-oe 
co6cTBeHHoe SHaneHHC MaTpHip>i (^(O)- CoScxBeHHBie SHaneKHji 
^«i(0 pacnojio^KeHBi b MaTpHij,e ©(/) no rjiasHOH AHaronajiH, a 
ocxajiBHBie 3JieMeHTBi MaTpHu;bi 0(z) pasHBi Hyjiio. 
Co6cTBeHHBie SHaneHHH h co6cTBeHHi>ie BeKXOpa ycpeflHCHHOH MaxpHitBi 
npocxpancxBeHHOH KoppejMii;HH o6jiaflaK)x cjieflyK)mHMH CBOHCXBaMH. 

Co6cxBeHHBie BeKxopa ycpeflpeHHOH Maxpni^Bi npocxpaHCXBeHHofi 
KoppejiaiiHH onpe^eiunox 3(|)4)eKXHBHBie HanpaBJieHHH nepeflaHH ox 6a30BOH 
cxaHii,HH AO mo6hjilhoh cxaHiiHH. T. e. npH nepe^aHe b 3xhx HanpaBJieHHHX 
HSJiy^aeMaa sneprHH Gy^ex flocxHraxb mo6hjibhoh cxaHii;HH. 

Co6cxBeHHBie SHaneHHH ycpeflHeHHoS MaxpHEtBi npocxpancxBeHHOH 
Koppejisii;HH onpeAej"MK)x cpeAHee sHaneHHe aHepxHH, Koxopoe npHxoflHX na 
Mo6HJiBHyio cxaHmiK) npH HSJiyneHHH b HanpaBJieHHH cooxBexcxByiomero 
coScxBCHHoro BeKxopa. 

MaxpHij;y co6cTBeHHBix seKxopoB V{i) nepe^aiox c 6a30BOH cxaniiHH na 
Mo6HJiBHyK) cxaHii.mo. 3xo mo:^ho ocymecxBHOTB KaK na Ka:^AOM mare, xaK h 
pe^e, xaK KaK 3(|>(|)eKXHBHBie HanpasneHH^i nepe^aHH MeiMioxcH Me^JieHHO, no 
cpaBHenmo, nanpHMep, c nacxoxon ^e^HHra. 

^ajiee b flaHHOM cnoco6e npe^JiaraexcH flBa Bapnanxa. 
CorjiacHO nepsoMy Bapnanxy na Ka>KAOM mare na moGhjibhoh cxaHLi,HH 
flononHHxenbHO oiienHBaiox M MomHocxeii cHrnajioB, KOxopBie 6bi 
npHHHMajiHCB na mo6hjibhoh cxaHn;HH npn nepeaane b HanpaBJieHHH 
cooxBexcxByiomHX M co6cxBeHHBix BCKXopoB F„, (/) , no 4>opMyiie 
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3flecb HHfleKC m yKastiBaex Ha oflHo h3 onpeAeJiSHHtix panee 
3(|)4)eKTHBHbix HanpaBJiCHHH nepeflaHH. 

Bi,i6HpaK)T HOMep m^{i) 3(]^4>eKTHBHoro HanpaBJieHna nepe^aHH, 

cooTBexcTByiomHX MaKCHMajiBHOH npHHHMaeMofi MomHOCTH H coo6fflaioT ero 

Ha 6a30Byio cTaHHHio. 

Ha 6a30BOH cxaHHHH nepeflany ocymecTBJMKDT b HanpasJienHH (i) - 

oro 34>4)eKTHBHoro HanpasneHHfl nepe^aHH, t. e. 

CorjiacHO BTopoMy BapnaHTy BwSHpaiOT RBa hjih Sojiee a^x^eKTHBHbix 
HanpaBJieHHH nepe^aHH, cooxBexcTByiomHe MaKCHMajibHBiM npHHHMaeMtiM 

MOIIJHOCTilM. 

OcymecTBJMioT nepeflany no 3thm nanpaBJieHHHM, nepcAaBaa Ka^tm 

HH4^0pMa^H0HHBra CHMBOJI HO Ka^OMy H3 Bbl6paHHbIX 34>(^eKTHBHI.IX 

HanpaBJieHHH nepcAaHH. HpH 3Tom opraHHsyioT nepe^any xaKHM o6pa30M, hxo 
nocjieflOBaxejifcHocTH chmbojiob, nepeAaBacMbie no pasHbiM Bbi5paHHbiM 
3<|K|)eKXHBHbiM HanpaBJicHHaM nepeAaHH opxoroHaJibHbi Apyr Apyry, x. e. He 

cosAaiox Apyr Apyry noMex. 

TaKHM o6pa30M, corjiacHO BxopoMy BapnaHxy o6beAHHHK)x cnoco6 
nepeAaHH cHraajia c HcnojibsoBaHHeM aAanxHBHOH anxeHHoiS pemexKH h 
cnoco6 opxoroHajibHOH pasneceHHOH nepeAaHH. 

OcHOBHbiM HCAOcxaxKOM OHHcaHHoro cnoco6a nepeAaHH cHrnajia 
HBjmexcH xo, hxo oh He HcnoAbsyex yxasanHbix Bbime npeHMymecxB 
KorepeHXHOH pasneceHHOH nepeAaHH. 

^yrHM HeAOCxaxKOM AaHHoro cnoco6a aBAaexca xo, hxo oh Hcnojibsyex 
oAHy, a He necKOAbKO npocxpancxBeHHO paaneceHKbix aAanxHBHbix aHxeHHbix 
pemexoK, hxo cymecxBeHHO yMCHbinaex cxenenb pasHeceHHa. 
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HsBecTCH cnoco6 no Fujitsu, Enhance the Beamfoming Feature of the 
Multiple Antenna Tx Diversity, 3GPP TSG RAN WG 1 document, 
TSGR1#15(00)-1065, August 22 - 25, 2000, Berlin, Germany, o6i,eflHHHionmH 
cnoco6 KorepeHTHOH pasHcceHHofi oepeAaHH co cnoco6oM nepeflaHH cHraajia c 
HcnojibsoBaHHeM a^ianxHBHOH aHxeHHOH pemcTKH, KOXoptiH UBimencn 
cnocoGoM, HaH6oJiee 5jih3Khm k saasjiaeMOMy pemeHHio. 

PaCCMOXpHM CHCTeMy COTOBOH CBflSH, BKJiioHaion^yio KaK MmiHMyM OflHy 

Sasosyio craHiimo h KaK MHHHMyM offsy Mo6HJiBHyio cTaH^HK). 

Ba30Baa cxaniiiM nepe^aex na Mo6HJiBHyK) cxaH^I^o HH4)opMaip[OHHBiH 
cHraaji H rauiox cHraajibi, HcnojiBsyeMtie na Mo6HnBHOH cxaH^HH ajm o^eHKH 
Kanajia pacnpocTpaHemM ox 6a30B0H cxanimH flo mo6hjibhoh cxaHi^HH. 
TaoKe, 6a30Baa cxanima MO^ex nepeflasaxB Apyrne cHraajiLi, nanpHMep 
HH4>opMa^HOHHLIe CHmajiBi flJM Apyrax mo6hjibhbix cxaH^HH, HJiH cjiy»Ke5HBie 

CHTHaJIBI. 

Mo6Hjn,Hafl cxanmM nepeAaex na 6a30Byio cxanipno CHraaji o6paxHOH 
cBasH, HcnojiBsycMBiH na GasoBoii cxaHUHH fljifl nepeAanH HH(i>opMamioHHoro 
cHraajia fljm 3toh Mo5HnBHOH cxaH^HH. Tarcace, Mo6HJiBHaa cxanmM MO«ex 
nepe^aBaxB Apyrae cHraajiBi, nanpHMep HH(|)opMauHOHHBiH cHraaji ox 
mo6hjibhoh cxanipiH m 6a30BOH cxaimnn. 

BasoBaa craHUiM coAepacHX M, me M>1, aflanxHEHBix anxeHHBix 
pemexoK, KaDK^aa H3 Koxoptix coAep^nx K,me K>1 anxeHHBix sjieMenxoB. 

npH 3XOM, 3JieMeHXBi OAHOH aAanxHBHOH anxeHHOH pemexKH 
pacnojioaceHBi 6jra3KO Apyr ox Apyra (MenBme AJraHBi bojihbi Hecyn^efi 
HacxoxBi HH4>opMaaHOHHoro cHraaJia), a aAanxHBHBie anxenHBie pemexKH 
pasneceHBi AaJieKo Apyr ox Apyra (6ojiBme 10 ajihh bojihbi Hecyntefi nacxoxBi 
HH(|>opMa^HOHHO^o cHrnajia). 

Ka^ABiH aHxeHHBifi aneMenx oGpasyex Kanaji nepeAann. Bcero xaKHX 

KanajiOB nepeAaHH M-K. 
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Toraa Kaacflaa a^anTHBHaa aHxeHHaa pemSTKa coAep»cHT rpynny 

KaHajioB nepcAaMH. 

BasoBaa cxaHmw nepeAaex c Kaag^oro ajieMCHxa Kaac^oH aflanraBHoii 
aHTCHHOH pemerKH nHJiox cHraaji. Bee hhjiot CHraajibi opToroHajitHBi hjih 
KBasHopToroHajiBHfci jipyr flpyry. 

nOfl OpTOrOHaJIBHOCTblO HnH KBaSHOpTOrOHaJIbHOCTblO nHJIOT CHFHaJIOB 

noHHMaioT CHTya^mo, Kor^a MaKCHMajiBHoe sHaneHHe ^jyim^HH KoppejiauHH 
uesKffy RBymi niraoT cnraajiaMH MHoro MeHtme MaKCHMajiBHoro SHaneHHa 
^yHKrtHH aBTOKOppejumHH Ka:acAoro nHJiox cnrnajia. 

06o3HaHHM P„jt - nnnox CHraaji, nepeflaBaeMWH c k-oro sjieMCHxa m- 



OH aflanxHBHOH anxeHHOH pemexKH, r^e m = 1,M , k = l,K. 

Ha M06HJIBHOH cTaH^HH no npHHHMaeMBiM ramox cnraajiaM oueHHsaiox 
HMnyjiBCHyK) xapaicrepHcxHKy KanajioB pacnpocxpaHeHHH ox Ka>Kfloro 
aHxeHHoro aneMenxa Ka^ofi aflanxHBHofi anxeHHOH pemexKH flo aHxeHHBi 

moGhjibhoh CXaHIliHH. 

06o3HaHHM H„j, - oneHKa HMnyjiBCHoii xapaKxepHCXHKH Kanajia 

pacnpocxpaHeHHfl ox k-oro sjieMCHxa m-oft affanxHBHOH anxeHHOH pemexKH 

JIO aHXeHHBI M06HJIBHOH CXaHLlHH. 

(DopMHpyiOX M BeCOBBIX K034)4>HnHeHXOB WDA„WDA„...,WDA^ xaKHM 

oSpasoM, hxo6bi MaKCHMH3HpoBaxB BBipaaceHHe 



PD = [{WDA,)* {WDA,)* - {WDAj^)*] 



WDA, 
WDA, 



WDA. 



P^e ^* _ o^epa^Ha KOMnjieKCHoro conpa^eHHa BejiHHHHBi x. 

MaKCHMHsaaHa yKasaHHoro BBime BBipaaceHHfl oSecneHHBaex npH 
nepe^ane KonHH HH^^opMaimoHHoro cHraajia c m-OH aJ^a^XHBHOH anxeHHOH 
pemexKH c BecoBBoyi K0^4^*H^HeHX0M WDA^ KorepenxHoe cnoxceHHe Bcex 



16 



KonHH HH4)opMau;HOHHoro CHFHajia Ha npHCMHOH aHTCHHe moGhjibhoh 
cxaHUiHH B cjiynae luiocKoro (J)eAHHra b CHraane, nepe^aBaeMOM c Ka^oH 
aflanTHBHOH airreHHOH pemeTKH. 

Ilofl njiocKHM (^eflHHroM noHHMaiOT ^eflHHr, npH KOTopoM Ha dphSmhoh 
aHTeHHe ecxB tojibko o^hh paspeniHMBiH BpeMeHHofi Jiyn npHHHMacMoro 
cHraajia. 

JSjm Ka^OH a^!;anTHBHOH aHxeHHofi pemeTKH ^opMHpyiOT K BecoBBix 
K034)4>HiIHeHTOB WBA„^^,WBA„^,.,.,WBA„^j.^ xaicHM o6pa30M, hxo6bi 

MaKCHMHSHpoBaxB BLipa^eHHe 



T. e. KBMjioB. aflanxHBHOH anxeHHOH pemexKH ^opMHpyioT BeKxop 

BeCOBblX K03^(|)HaHeHX0B WBA^ ^,WBA„,2y-'y^BA^.K y cooxBexcxByiomHH 

34)4)eKXHBHOMy HanpaBneHHK) nepe^aHH, o6ecneHHBaK)meMy MaKCHMajibHyio 
npHHHMaeM3TO moiuhocxb Ha mo6hjibhoh cxaHij;HH. 

Cjie^yex oxMexHXB, hxo MaKCHMH3a^HJI PD h PB mo^kcx 6bixb 
ocyni;ecxBneHa, nanpHMep, KaK yKasano b cxaxte Parag A. Dighe, Ranjan K. 
Mallik, and Sudhanshu S. Jamuar, « Analysis of Transmit - Receive Diversity in 
Rayleigh Fading», IEEE Trans. Commun., vol. 51, pp. 694 - 703, Apr. 2003. 

BeKXop [WDA^,WDA^,...,WDA^f MO^ex 6bixb HafifleH KaK co6cxBeHHBiH 

BeKTOp MaTpHm>I [//„u^^«^2.■••.^.^ic^[^«^P^.,^-•-^ COOTBeXCTByiOmHH 

MaKCHMajiBHOMy coGcxBeHHOMy SHaneHmo 3Xoh MaxpHitBi, rp,e — onepaij;HH 
3pMHxoBa conpH^eHHii BeKxopa x , 




WBA.JC 
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BcKTop [WBA„^„WBA„^....,WBA„^^J MO^ex 6e>iti. HaHfleH KaK 

CoScTBeHHHH BeKTOp Maxpimfcl [■H'„,,15^m.2>-"»-^m,/c] {/^m.i'^n,;2'"-'^n,jc]^ 
COOTBCTCTByiOmHH MaKCHMaJIBHOMy Co6cTBeHHOMy SHaneHHIO 3TOH MaTpHm,!. 

TaK KaK BaJKHbl OTHOCHTentHtie SHaneHIM BCCOBBIX KO^(|K|>H^HeHTOB, TO 

oe-beM HH(|>opMamm, nepcAaBaeMOH b CHrnaJie oGpaxHOH cbssh mohcho 

COKpaXHTb. 

H3 BCKTopa BecoBbix K034>4)imHeHX0B pasHeceHiw 
[WDA,,WDA^,...,WDAj^f pa3MepHOCTH [ixM] 4>opMHpyiOT BCKTOp BecoBtix 



K03^^HIi;HeHT0B pasHeccHHa 



WD A, WD A, WDA^ 



T 



paSMepHOCTH 



WDA^'WDA^'"'" WDA^ _ 
[ix(M-l)]. OaKTHHeCKH, 3TO OSHaHaCT, HTO nepBBIH BeCOBOH K03(|)(|nmHeHX 

paBeH effHHH^e, h ero ne naflo nepeflasaTt. 

WDA, 

0603HaHHM 

WDA. 



„^ WDA, 
WD^=\, WD,=-—^, ^^«=- 



Hs Kaacfloro BeKxopa bccobbix K034»4>roweHXOB HanpaBJieHHH nepeAa^H 
[_WBA^„WBA„,2,...,WBA„^^J pasMepHOCXH [ixis:] 4)opMHpyiox BCKXop BecoBbix 

\WBA^ WBA„^ WBA^ 
K034)<|^H^HeHXOB HanpaBJieHHH nepeAaw WBA^, WBA^, 

pasMepHocTH [lx(ii:-l)]. OaKXHHecKH, 3XO osHanaex, hxo BecoBbie 

WBA 

K03(iK|)H^HeHXbI — paBHbi eAHHH^e H Hx He Haflo nepe^aBaxb. 

By^^eM, KaK h paHbine, o6o3HaHaxb 

— ^- •••• 

Ilepeflaiox c moShjibhoh CTaH^HH na 6a30Byio cTaH^HIO 
c4)opMHpoBaHHbm BCKTOp BecoBMX K034^4>H^HeHTOB pasHeccHHa H M 
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C(|)OpMHpOBaHHBIX BCKTOpOB BeCOBHX KO^(|>4)H^HeHTOB HanpaBJICHIM 

nepeflaHH. 

06LIHH0 HacTOxa HSMeHeHHH 3$(]^eKTHBHBix HanpaBJicHHH nepeaaHH 
MCHfeme, HeM nacTOxa ^emnra, noaxoMy seKxopa bccobbix K03<|)4>HUHeHXOB 
HanpaBneHHa nepe^aHH naAO nepeAasaxB c mo6hjii,hoh cxaHijHH Ha SaaoByio 
cxaH^HK> peace, hcm seKXOp BecoBtix K0^^4>H^HeHX0B pasHeceHHH. 

Ha SasoBOH cTsanim (^opMHpyiox M-K Komm HH4)opMaimoHHoro 
cHraajia. 

0603HaHHM HX S^j^ . 

Koiraio HH4>opMarpioHHoro CHinajia S^j^ nepe^aiox c A:-oro anxeHHoro 

sjieMeHxa m -oS aAanxHBHOHi anxeHHOH pemexKH. 

nepeA nepeAaneH Konnio HH4>opMa^HOHHO^o CHraajia S„,j. yMHo:acaiox na 

cooxBCXcxByionmH BecoBoil K03<|)4>EmHeHx pasHeceHHa WD„ h na 
cooxBexcxsyiomHH BecoBOH K03<|>(^Hii;HeHX HanpaBJieHHfl nepeflanH WB^j^ . 

Hnjuocxpamia yMHoaceniM KonuH HH(|>opMa^HOHHo^o cnrnajia na 
BecoBBie KO^(|)4)H^HeHXH H Ao6aBneHiM iihjiox cnraajioB npHBeAena na (|>Hr. 6. 

Ha $Hr. 6 ajia npocxoxbi He npHBeAeHti aHajioroBbie nacxH, 
npeo6pa3yK)mHe i;h(|>poboh CHraaJi b aHanoroBbiii CHraaji. 

Hs HH4)OpMaHHOHHoro CHraajia S (4>Hr. 6) 4»opMHpyiox M-K Komm 

KoHHfl HH(|^opMa^HOHHo^o CHraaJia nocxynaex na yMHOiacHxejib, r^e 
yMHO^aexca na BecoBofi K03(|l4)H^HeHX pasHeceHH^ WD„,, nocjie nero 
nocxynaex na ppyrom yMHo»cHxejib, me yMHOJKaexca na BecoBOH 
K034^4^H^HeHx HanpaBJieHHH nepe^aHH JVB„,j,, nocjie Hero nocxynaex Ha 
cyMMaxop, r«e k hch Ao6aBJiaexcH nanox cnraaji P^j^ , nocjie nero nepe^aexca c 
k -oro aHxeHHoro sJieMCHxa m -oh aAanxHBHOH anxeHHOH peniexKH. 
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TaKHM o6pa30M, coraacHO onncaHHio ynoMflnyToro HSBecTHoro cnoco6a 
nepeflaHH CHraajia, MoacHO BbmeJiHXb cjie^^iipie ocHOBHwe npHSHaicH ero 
peajiHsaimH: 

OopMHpyioT Ha 6a30BOH craHmiH M pasneceHHtix rpynn KanajiOB 
nepeAaHH no K KaHariOB nepcAa^H b Ka:acflOH, r^e M > 1 , K>\; 

nepe^aioT c 6a30BOH cTaH^HH na Mo6HJii,Hyio CTanmno c Ka>Kfloro h3 
M'K KanajioB nepeflaHH pasHeceHHbix rpynn muiox cHraaji; 

OneHHBaioT na mo6hjibhoh cranuHH c HcnojibSOBanHeM nepeflaHHbix 
nHJioT cHraajioB HMnyjibCHbie xapaKxepHCTHKH M-K KanajiOB nepeflann 

pasneceHHBix rpynn; 

OopMHpyioT na Mo6HnbHOH cxaHipm M-1 bccobbix K03<|)4)imHeHTOB 
pasHeceHHH, ncnojiBsyfl o^eHeHHbIe HMnyjiBCHbie xapaKxepHCTmcH KanajioB 
nepe^aHH; 

<I)opMHpyioT na moGhjibhoh cTaH^HH wia KaacflOH h3 M pasHeceHHbix 
rpynn KanajioB nepe^aHH 'K-\ bccobbix K034M|>HUHeHTOB HanpaBJieHna 
nepeflaHH, HcnojibsyH o^eHeHHI,Ie HMnyjiBCHbie xapaKrepHcxHKH KananoB 
nepe^aHH; 

nepe^aiox c moGhjibhoh cxammn na GasoByio cxanmno CHFHaji 
o6paxHOH CBasH, coRe^-M&nsm M-1 bccobbdc K034Mt«n5HeHX0B pasneceHHH h 
M-{K-1) BecoBBix KO^(|>4^H^HeHxoB nanpaBJienHH nepe^aHH; 

OopMHpyiox na GasoBon cxani^HH M-K KonnH HH(|)opMauHOHHoro 
CHraana; 

nepe^aiox Kaac^yio Konmo HH4)opMa^HOHHO^o CHrnana no cBoeMy 
Kanajiy nepe^aHH CBoen pasneceHHOH rpynnbi KanajiOB nepeflann; 

nepefl nepeflanen yMHo:acaiox Kaacflyio Konnio HH4)opManHOHHoro 
CHraajia na cooxBCXcxByiomHH BecoBoii K03^4>HimeHX pasneceHiM h na 
cooxBexcxByiomHH BecoBOH K0^4)4>H^HeHX HanpaBJieHiM nepeAaHH. 
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npH 3TOM 4)OpMHpyK)T Af-1 BCCOBblX K03$(|)HIXHeHT0B paSHeceHHH 

Ha nepBOM axane ^opivrapyiOT Af secoBBix K03(|>4)HLtHeHTOB 

WDAy,WDA^^..,,WDAj^ XaKHM 06pa30M, HT06bI MaKCHMHSHpOBaXB BBipa)KeHHe 

{Hu)' 



WDA^ 



WDA, 



iy^, - oi^eHKa HMnyntcHOH xapaKxepHCTHKH nepBoro KaHajia 
nepe^aHH m-ovL pasneceHHOH ipynnti KanaiioB nepe^aHH, r^^e 



m = 1,M, 

• jc* — onepaEiHa KOMnneKCHoro conpaaceHHfl BejiHHHKbi x . 
Ha BTopoM 3Tane <|)opMHpyK)T M-1 secoBBix K034)^Hri;HeHTOB 
pasHeceHEW WD2,WD^,...,WDtj no 4)OpMyjie 



WDA^ 
WDA, 



rfle m = 2,M; 

npH 3TOM (J)OpMHpyiOT K-l BCCOBBIX K034)4>HIi;HeHTOB HanpaBJieHHil 

nepeflaHH WB^^,WB„^^,...,WB^j^ jiflsi m-OH pasneceHHOH rpynnBi KanajioB 



nepe^iaHH, rfl;e m = 1, M , b flBa sxana. 

Ha nepBOM 3Tane <|)opMHpyioT K bccobbix K034)(|)Hij;HeHTOB 
WBA^,^WBA„^.2.^...^WBA^j^ flJi^ w-OH pasneceHHOH rpynnti KanajiOB nepe/naHH, 

XaKHM oSpaSOM, HX06bI MaKCHMHSHpOBaXB BBipa5KeHHe 
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WBA_, 



WBA. 



'm,2 



WBA, 



rae: 

• H„j^ - o^eHKa HMnyjiBCHOH xapaKTepHCTHKH k -oro Kanaiia nepe;iaHH 
m -ofi pasHeceHHOH rpynnti KanajiOB nepe^aHH, r^e m = 1,M , k = \,K, 

• X* - onepamiH KOMiuieKCHoro conpaaceHHH BejiHHHHBi x . 

Ha BTOpOM 3Tane ^lOpMHpyiOT ^-1 BeCOBBIX K034)4)HimeHTOB 

HanpaBJieHHfl nepe^aHH WB^;i,WB„^,...,WB„jr no 4>opMyne 

WBA^^ 



r^e m = \,M , k = 2,K. 



YcTpoHCTBo, peajiHsyiomee cnocoS-npoxoTHn, H3o6pa3KeHO Ha (J)Hr. 7. 

ycxpoHCTBO nepe^aHH CHraajia b cooxBexcTBHH c ^mv. 7 co^iepacHT 
yMHO^ECHTejiH 1-1 - 1-M, 6JIOKH HanpaBneHHOH nepeAann 2-1 - 2 -A/, 
6jiokh cyMMHpoBaHiw 3-1-1 -3-M-iS:, anajioroBBie nepeflaTHHKH 4-1-1 - 
A-M-K, aHxeHHbie sjieMeHXbi 5-1-1 - 5-M-K; npn 3XOM nepsBie BXo;p,i 
yMHoacHxejieg 1-1 - \-M aBJMioxca BxoAaMH HH4>opMai;HOHHoro cHraajia, 

BXOpBie HX BXOABI HBJIHIOXCH BXOflaMH COOXBeXCXByiOmHX BeCOBHX 

KO^(|)4^H^HeHxoB pasHeceHiM, Bbixoflbi yMHoaarrejiefi 1-1 - 1-M coeflHHeHbi c 
nepBBiMH Bxo^iaMH 5JIOKOB HanpaBJieHHoii nepeAann 2-1 - 2 -M, is: Bxopbix 
BXOflOB 6JIOKOB HanpaBJieHHOH nepeflaHH 2-1 - 2-M hbji^lioxck BXOflaMH 
cooTBexcxByiomux hm bccobbix K03(]^4>HiXHeHXOB HanpaBJieHHH nepeflaHH, K 
bbixoaob Ka^Aoro 6jioKa HanpaBJieHHofi nepe^aHH 2-1 - 2-M coeAHHCHBi co 

BXOpBIMH BXOAaMH COOXBCXCXByiOmHX HM 6jIOKOB CyMMHpOBaHHJl 3-1-1, 
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3-1-^ - 3-Af-l, 3-M-K, nepBBie BX0;U>I KOTOpblX aBJIHIOTCfl BXOflaMH 

COOTBeXCTByiOmHX IIHJIOT CHraaJIOB, BblXOflBI 6JIOKOB CyMMHpOBaHHH 3-1-1 - 

3-M-K coeflHHCHti CO BxoflaMH cooTBCTCTByiomHX HM aHajioroBbix 

nepeflaXHHKOB 4-1-1 - A-M-K, BblXOflBI KOXOpHX COe;^HHeHI»I CO BXOflaMH 
COOTBeXCTByiOmHX HM aHTCKHblX SJieMCHTOB 5-1-1 - 5-M-K, Bbixo;i;bi 
KOTopBix HBJifliOTca Bbixo^aMH ycxpoHCTBa nepe;iiaHH cHraajia. 

Bjiok HanpaBJieHHOH nepeflanH 2-w , r^e w npHHHMaer SHaneHiM ot 1 
jio M , H3o6pa»ceH na ^nr. 8. 

Bjiok HanpaBJieHHoii nepeAaHH 2-w b cootbctctbhh c (j^nr. 8 co^epacHT 
yMHO^TCJiH 6-7»-l - 6-m-K; npH 3tom nepBbie Bxo;p.i yMHoacHxejieH 
6-m-l - 6-m-K aBJifliOTCH BXOflaMH HH(^opManHOHHoro cnraajia, BTopbie 

HX BXOflbl flBJmOTCa BXOAaMH COOTBerCTByiOmHX BeCOBblX K034)4>m^eHT0B 

HanpaBJieHHfl nepeAanH, a hx BbixoAbi - Bbixo^aMH 6jioKa HanpasJieHHOH 
nepe^aHH 2-m. 

Cnoco6 H ycxpoHCTBO - npoTOXHn peannsyiox cjieflyiomHM oSpasoM 
(4)Hr. 7 H 8). 

<I>opMHpyK)x Ha 6a30BOH cxaH^HH M pasHeceHHbix rpynn KanajioB 
nepe^aHH no K KanajiOB nepe^aHH b KaacflOH, r^e M>1, K>1. 

KaacflbiH H3 M-K KananoB nepeAann o6pa30BaH cooxBexcxByiomHM 
anajioroBbiM nepeflaxHHKOM 4-m-k h cooxBexcxByiomHM aHxennbiM 
3JieMeHXOM 5-m-k, r^e m npHHHMaex SHaneHHa ox 1 flo M, a A; npHHHMaex 

3HaHeHHfl ox 1 AO . 

KaxcAaa hs M pasneceHKbix rpynn KanajioB nepcAanH oGpasoBana 
cooxBcxcxByrontHM 6noKOM nanpaBJieHHOH nepeAann 2-m, 
cooxBexcxByiontHMH anajioroBbiMH nepeAaxHHKaMH 4-m-l - 4-m-K h 
cooxBexcxByiomHMH anxeHHbiMH sjieMCHxaMH 5-m-l — 5-m-K . 

riepeAaiox c SasoBoii cxaH^HH na MoGnjibnyio cxani^Hio c KaacAoro hs 
M-K KanajioB nepeAanH pasHeceHHHX rpynn hhaox cnraaji. 
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Ka^flLiH H3 M^K iiHJiOT cHraaJioB nocxynaex na nepBBiH bxoa 
cooTBexcTByiomero 6jioKa cyMMHpoBaHHH c BBixo^a Koxoporo 

nocTynaex na bxoji cooxBexcxByiomero aHajioroBoro nepe^axHHKa 4-m-A:, c 
BBixo^a Koxoporo nocxynaex na bxoa; cooxsexcxByiomero anxeHHoro sjieMenxa 
5-m-k, BhixoA KOToporo HBJiiiexcii blixo^om ycxpOHCXBa nepcAa^H CHraajia. 

OD,eHiiBaiox Ha mo6hjibhoh cxann;™ c HcnojibsoBaHHeM nepeflaHHBix 
niuiox CHraajioB HMnyjiBCHBie xapaKxepHCXHKH M^K KanajioB nepeAann 
pasHeceHHBix rpynn. 

OopMHpyiOT Ha Mo6HJIbHOH CXaHIi;HH M-1 BeCOBBIX K03(|)(i)HI];HeHX0B 

pasHeceniM, HcnojEBsya ou;eHeHHi>ie HMnyjiBCHBie xapaKxepncxHKH KanajioB 
nepeAaHH. 

OopMHpyiox Ha moShjibhoh cxaniiHH ajm Ka^Kflofi H3 M pasHecenHBix 
rpynn KanajiOB nepeaaHH ^-1 bccobbix K03^^Hn;HeHX0B nanpaBJieniM 
nepeAaHH, ncnojiBsyn onieHCHKBie HMnyjiBCHBie xapaKxepHcxmcn KanajioB 
nepeAaHH. 

IlepeAaiox c mo6hjibhoh cxaHn;HH na 6a30Byio cxaH^HIO CHrnaji 
o6paTHOH CB^3H, co;^ep^anj;HH M-l bccobbix K03(^(|)Hij;HeHX0B pasHeceniM h 
M*{K-1) BCCOBBIX K034>4^HilHeHXOB HanpaBJicHHH nepcAaHH. 

OopMHpyiox Ha 6a30BOH cxaHipiH M-K koiihh HH(]^opMai];noHHoro 
CHrnajia. 

Cnanajia 4>opMHpyK)x M Konnn HH4)opMaii;HOHHoro CHrnaJia, KOxopBie 
nocxynaiox na nepBBie bxoabi yMHO^KHxcjieii 1-1 - 1-M, c bbixoaob KoxopBix 
nocxynaiox na nepBBic bxoabi 6jiokob HanpaBJiCHHon nepeAann 2-1 — 2-M . 

B Ka^KAOM H3 M 6J10K0B HanpaBJiCHHOH nepcAaHH 2-m hs 
nocxynHBincH na ero ncpBBin bxoa Konnn iiH4)opMaij;HOHHoro cnraajia 
(i)opMHpyiox K KonHH HH^opMaii;HOHHoro cHraajia. TaKHM o6pa30M, Bcero 
nojij^aexcji M-K koiihh HHC^opMaqHOHHoro CHraaJia. 
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IlepeflaioT Kaac^iyio Konmo HH(|)opMai];HOHHoro cHrnajia no CBoeiviy 
Kanajiy nepejianH cBoeii pasneceHHOH rpynnti KanajiOB nepe^aHH. Ilepe^i 
nepefla^eH y^moacaioT Ksmsyio Konmo HH^opMa^HOHHO^o cnraajia na 
cooTBexcTByromHH BecoBog K03<|)^imHeHT pasHeceHHfl H Ha 
cooTBCTCTByiomHH BecoBOH K03(|)(|)HUHeHT HanpaBJieHHfl nepem^^' 

M Komm HH(|>opMa^HOHHO^o CHraajia nocxynaioT na nepBtie bxo^i 

yMHO^HTCJieH 1-1 - 1-M, Ha BXOpBie BXOflbl KOTOpBDC HOCTynaiOT 

cooTBCTCTByiomHe BecoBBie K03^4>HipteHTM pasHeceHHfl. 

YMHOiacaioT b yMHoacHxejwx 1-1 - l-M Konrai HH(|^opMa^HOHHO^o 
CHraajia na cooTBercTByiomHe BecoBBie K03^(]^miiHeHTBi pasHeceHHH h 
nepeAaiOT hx c bbkoaob yMHoxcHTeneii 1-1 — 1-M na nepsbie bxoam 
cooTBeTCTByiomHx 6jiokob HanpaBJieHHOH nepe^aqH 2-1 — 2-M . 

Ha K BTopbEx BxoflOB 6JIOKOB HanpaBJieHHOH nepefl,a^ 2-1 - 2-M 
nocxynaiOT cooTBeTCTByK)^^He BecoBBie K034)4)HmHeHTBi nanpaBJieHHH 
nepe^iaHH. 

B KaawoM H3 M Gjiokob HanpaBJieHHofi nepeflann 2-m hs 
nocxynHBrneH na ero nepBtift bxoa kohkh HH4)OpMamioHHoro cHrnajia 
(|)opMHpyK)T K KOHHH HH(|)opMa^HOHHo^o cHmajia, KOTopbie nocxynaioT na 
nepBBie bxo;ibi cooTBexcTByiomHX yMHoacHxejieH 6-m-\ - 6-m-K . 

Ha BToptie Bxoflbi cooTBercxByioniiHX yMHoacHxejien 6-m-l — 6-m-K 
nocxynaiox cooxBeTCXByiomHe BecoBbie K03<|K|)H][i;HeHXBi nanpaBneHHH 
nepe;];aHH. 

YMHO^aiox B yMHOMCHxejiax 6-m-l - 6-m~K kohhh 
HH^opMa^HOHHO^o cHraajia na cooxBexcxByK)n;He BecoBBie K034)4>H^HeHXBI 
HanpaBJieHHa nepeAann h nepe^aiox hx c bbixoaob 6jiokob HanpaBJieHHofi 
nepe^aHH 2-1 - 2-M na BxopBie bxoabi cooxBexcxByiomnx 6jiokob 
cyMMHpoBaHHfl 3-1-1, 3-1-Ar — 3-M-l, 3-M-K . 
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B 6jioKax cyMMHposaHHH 3-1-1 - 3-M-K cyMMHpyioT 
cooTBCTCTByiornyK) Konmo HH4)opMa^HOHHo^o cHraana c cooTBexcTByionmM 

HHJIOT CHTHaJIOM. 

C BBixoaoB 6noKOB cyMMHpoBaHHfl 3-1-1 - -i-M-K CyMMbI KOnHH 
HH^opMa^HOHHO^o cHraajia h rhjiot cnrnajia nocxynaex na bxoabi 
cooTBercTByiomHX anajioroBBix nepeAaTHHKOB - A-M -K , c bbixoaob 

KOTOpBDC OHH nocxynaiOT na exoah cooxBercTByiomHX aHxeHHBix sjieMenxoB 

5_1_1 _ 5-M-K, BBIXOABI KOXOpBIX HBJIfllOXCH BHXOflOM yCXpOHCXBa 

nepe;i;aHH cHrnajia. 

MsBecxHbiH cnoco6 nepe^aHH CHraajia h ycxpoficxBO flJia ero 
peajiHsaimH (npoxoxHn) o6jiaflaiox cjieflyiomHMH cymecxBeHHBiMH 
He;^ocxaxKaMH. 

Bo-nepBBIX, npH HaUHHHH HECXOXHO CejieKXHBHblX SaMHpaHHH B KOnHHX 

HH^opMa^HOHHo^o caraajia, nepe^aBaeMBix c Ka^flofi aAanxHBHOH aHxeHHofi 
peniexKH, cnoco6 h ycxpoiicxBO - npoxoxim He o6ecneHHBaK)x KorepenxHoe 
cjio:»ceHHe 3xhx koiihh HH(j^opMa^HOHHo^o CHraana na mo6hjibhoh cxaHixHH. 
CooxBexcxBeHHO, OHH He HcnojiBsyex yKasaHHBix BBinie npeHMyn^ecxB 
KorepeHXHOH pasneceHHOH nepe^tanH. 

Bo-BXOpBix, H3BecxHBie cnoco6 h ycxpoHcxBO npeaycMaxpHBaiox 
nepeAany c KaacHOH aflanxHBHOH anxeHHOH pemexKH xojibko o^hoh kohkh 
HH<|)opMa^HOHHO^o cHraajia b oahom HanpaBJieHHH nepeflaHH. BMecxe c xeM 
HSBecxHO, Hxo 3^4)eKXHBHOCXB ycpeAHCHHa 4)eflHHra npH pasneceHHOH 
nepe^ane pacxex c yBejiHHeHHeM KaaajiOB pasneceHHa. T. e., cnoco6 h 
ycxpoHCXBO - npoxoxHn He HcnojiBsyiox Bce fl;ocxynHBie HanpaBJieHHa 
nepeflaHH, cHH^aa xeM caMBiM 3(|)(|)eKXHBHocxB ycpeAHeHHJi (|)eAHHra. 

B-xpexBHX, HSBecxHBie cnoco6 h ycxpoiicxBO npe^ycMaxpHBaiox 
HcnojiBSOBaHHe o^eHOK HMnyJiBCHBix xapaKxepHcxHK KanajioB nepe^aHH ox 
Ka^floro aHxcHHoro sjieMenxa ao aHxeHHBi mo6hjibhoh cxaH^HH, nojiyneHKBix 
no HHJiox cHraajiaM, nepeflaBacMBiM c Kaac^oro anxeHHoro 3JieMeHxa, KaK ]XJiSL 
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(^opMHpOBaHHa BecoBBix K03(^(^HUHeHT0B HaiipaBJieHHfl nepejwiii, tek h jum 
^opMHpoBaHHa BecoBBix K034>4>in;HeHTOB pasHeceHHH. BiviecTe c tcm, nacxoTa 

06H0BJieHHfl BeCOBHX K03$4>I5mi6HTOB HanpaBJICHIW nepeflEHH cymecTBCHHo 

HH^e, HCM HacTOxa o6HOBneHHa bccobbix K03(]^(i)Hip[eHT0B pasHeceHHH. 
no3TOMy, Ha;[ieMCHOCTB BecoBBix K03(|)(|>Hu;HeHT0B HanpaBJieHHH nepe/iaHH 
cymecTBeHHO BBime, hcm Hafl;eacHocTB bccobbix KO3(|)(|)HipieHT0B pasneceHiw. 
Mo^cer OKasaxBca, hto HaAeacHocxB bccobbix K034)4>HmieHTOB pasneceHHa 
6y«eT HcziocTaTOHHOH, HTO cymecTBeHHO CHH3HT 34>4>®KTHBHOCTB cnoco6a 
nepe^i,aHH CHraajia h ycTpoHCTsa jum ero peajiHsaujiH. 

Saflana, na pemcHHe KOTopoH nanpaBJiena saaBJiaeMaa ipynna 
H3o6peTeHHH cnoco6 nepeAann cHraajia (sapHaHTbi) h ycxpoHCTBO fljia ero 
peaJIH3a^HH (BapnaHTBi), - 3to noBLimeHHe 3^4>eKTHBHOc'ra nepem^ 
HH4^opMa^HOHHo^o CHraajia b npaMOM Kanajie cbash h, cooxBercTBeHHO, 
MaKCHMH3a^Ha KaHccTBa npHeMa HH^opMaipioHHoro cnrnajia na mo6iuibhoh 

CXaHIliHH. 

nocxaBJieHHaa saAana pemaexca tcm, hto b cnoco6 nepe^aHH CHraajia 
no nepBOMy BapaaHxy, saionoHaiomHHca b tom, hto 

4)opMHpyK)T Ha 6a30BOH cxanmiH M pasneceHHtix rpynn KananoB 
nepeflaHH no K KanajioB nepeaaHH b KaacflOH, r^e M ^ 1 , >: 1 ; 

nepeflarox c 6a30BOH cxaH^HH na MoSnjiBHyio cxaH^HK) c Kaac^oro h3 
M-K KanajioB nepe^aHH pasneceHHtix rpynn nnjiox cHrnaji; 

ou;eHHBaK>T na Mo6HnBHOH CTaHiiHH c HcnojitsoBaHneM nepeAaHHtix 
nnjioT cHTHajioB HMnyjiBCHBie xapaicrepHCTHKH M-K KanajioB nepe^aHH 
pasHeceHHbix rpynn; 

corjiacHO HsoSpeTenmo BBOflaT cjie^yiomyio nocjieflOBaTCjiBHOCTB 

flCHCTBHIi: 
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4>opMHpyK)T Ha moGhjibhoh cTaH^HH AJM Kaacfloii h3 M pasHeceHHBix 
rpynn KanajioB nepeflaHH L„ Ha6opoB BecoBbix KO^(^4»H^HeHTOB nanpaBJieHM 
nepe;iaHH no K-\ BecoBbix K0^4^4>H^HeHTo■B HanpasneHHa nepeaaHH b 
KawM Ha6ope, r«e 1<4,<J^, a m = l,2,...,M, HcnojiBsyH o^eHeHHBIe 
HMnyjibCHwexapaicrepHCTHKH M-K KanajioB nepe^aHH pasHeceHHBix rpynn; 

o^eHHBaIOT Ha moGhjibhoh cTanmra KaacAon h3 M pasneceHHtix 
rpynn KanajioB nepe^aHH jsm Ka^oro ns L„ Ha6opoB BecoBBix 
K0^4)4>H^HeHTOB HanpaBJieHHa nepeflann nepeflaxoHHyio ^yma^mo Kanajia 
HanpaBJicHHOH nepeflaHH, cooTBeTCTByion?ero axoMy Ha6opy; 

nepe^aioT c moShjibhoh cTaH^HH na 6a30Byio cxaHipoo cnrnaji 
o6paTHOH cBflSH, coflep^amHH fljiH Ka^flOH H3 M pasHCceHHBix rpynn KanajioB 

nepeAaHH L„ c4>OpMHpOBaHHbIX Ha6opOB BCCOBBIX K03(i»(|nmHeHT0B 

HanpaBJieHHa nepejiaHH, a xaicace coAep^Kanmn wih Ka^oii hs M 
pasHeceHHbix rpynn KanajioB nepe^aHH wia Ka^Aoro hb L„ Ha6opoB secoBbix 
K034>4>HHHeHTOB HanpaBJieHHH nepez^aHH o^eHeHHyK) nepe/taTOHnyio 
^yHKnjoo; 

4>opMHpyioT na 6a30BOH cxaHimn na KajK^OH hb M pasHeceHHbix rpynn 
KanajioB nepe^aHH L„ KanajiOB nanpaBJieHHoii nepeAann c HcnojibsoBaHHCM 
nepeAaHHbix naSopoB BecoBbix K034>4>HimeHTOB HanpaBJiemM nepe^aHH; 

(|)opMHpyioT na SasoBoii cTaH^HH ajm Ka^oH hs M pasHeceHHbix 
rpynn KanajioB nepeflann msL ksokjioto hs L„, KanajioB HanpaBneHHofi 
nepeaaHH Kanajibi KoppeKHHH cneKipa cHrnajia h KoppeKXHpyioT hx 
nepeAaxoHHbie (|>yHKHHH b cooxbcxcxbhh c nepeAaHHbiMH oueHenHbiMH 
nepeflaxoHHbiMH ^yHKWisiMa KanajioB nanpaBJieHHOH nepeflaHH xaxHM 
o6pa30M, Hxo6bi MaKCHMHSHpoBaxb KanecxBa npneMa HH4^opMa^HOHHoro 
cHrnajia na Mo6HJibHOH cxaniiiHH; 

(|)opMHpyK)x na GasoBofi cxaH^HH fljiH KaxcAOH hs M pasHeceHHbix 
rpynn KanajioB nepe^aHH Rim Ka^oro HS L„, KanajioB HanpaBJieHHoii 
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nepe^iaHH Konmo HH4)opMaip[OHHoro cHrHana h o;[moBpeMeHHo nepe^aiOT see 
C(|)opMHpoBaHm,ie KonHH HH4)opMaD;HOHHoro CHraajia no cooTBexcxByioiimM 
KanajiaM HanpaBJieHHoii nepeaaHH, npe^BapHTCJiBHO iqjonycTHB hx nepes 
cooTBexcTByioiipie KanajiBi KoppeKiiHH cneiopa CHraajia. 

IIpH 3TOM Bce nepe;5aBaeMBie rauiox cnraajibi h HH(|)opMa]HHOHHBiH 
CHraaji opxoroHaribHbi hjih KBasHopxoroHajiBHti Meac^y co6oh. 

IlocxaBJieHHaa sa^^ana pemaexca xcm, hto b cnoco6 nepe^ianH CHraajia 
no BxopoMy BapHamy, saionoHaiomHHCH b xom, hxo 

4>opMHpyK>x Ha 6a30Bog cxanimH M pasHccenHbix rpynn KanajioB 
^epe;^aHH no K KananoB nepe^aHH b Ka»c«oii, Tjsfi M>1, K>1; 

nepeflaiOT c 6a30B0H cxampni na MoSHJiBHyio cxaniiiHio c KasK^oro h3 
M-K KananoB nepe;iaHH pasHecenHBix rpynn hhjiox cHraaji; 

on;eHHBaK)x na moSbuibhoh cxam^mi c HcnojiBsoBanHeM nepcAanHBix 
HHJiox cHraajiOB HMnyjiBCHBie xapaKxepHcxHKH M-K KanajioB nepe^ann 
pasHeceHHBix rpynn; 

corjiacHo H3o6pexeHHio BBo;i;ax cjie^yiontyio nocjie^oBaxejiBHocxB 
;^eHcxBHH: 

(|>opMnpyK>x Ha mo6hjibhoh cxaHipra jwi Ka»caoH h3 M pasHecennBix 
rpynn KanajioB nepe^aHH L„ Ha6opoB bccobbix K034)(|)HiiHeHX0B HanpaBJieHH5[ 
nepe^aHH no ^-1 BecoBBix K034)4>imHeHX0B HanpaBJieHHH nepe^aHH b 
Ka^flOM Ha6ope, r;ie 1<L„,<K, a m = l,2,...,M, ncnojiBsya o^eHeHHBIe 
HMnyjiBCHBie xapaKxepncxHRH M-K KanajioB nepe^^ann pasneceHHBix rpynn; 

nepe;taEox c mo6hjibhoh cxaHu;HH na CasoByio cxanniHio CHrnau 
o6paxHOH CBflSH, coflep^amHH jimi KasKflon ns M pasneceHHOH rpynnBi 
KanajioB nepe^aHH L„ c<^opMHpoBaHHBix Ha6opoB BecoBBix Ko^(|)4>H^HeHxoB 
HanpaBJicHiM nepe^aHH; 
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4>opMHpyiOT Ha 6a30BOH cxaHLiHH Ha KaacAOH h3 M pasHeceHHbix rpynn 
KEHajioB nepeaaHH L„ KanajioB nanpaBJieHHOH nepeAann c HcnojiBSoaaHHeM 
nepe^aHHfcix Ha6opoB bccobhx Koa^J^HimeHTO^ nanpaBJieHHfl nepe;iaHH; 

nepe;^aK)T c GasoBoii CTaH^HH Ha Mo6HJii,HyK) CTaH^HIO c KajigioH h3 M 
pasHeceHHbix rpyim KanajiOB nepe^aHH no KaacAOMy h3 L„ KanajioB 
HanpaBJieHHOH nepe^aHH nraioT cnraaji flJia pasneceHHOH nepe^anH; 

oi^eHHBaioT Ha Mo6HJibHOH craHipcH c HcnojiBSOBaHHeM nepeflaHHBix 
raraoT CHTHajioB pasneceHHOH nepe^aHH ja^ KaacAofi hs M pasneceHHtix 
rpynn KanajioB nepeflaHH nepe^taxoHHHe ^ynia^HH Z„ KanajioB HanpaBJieHHOH 

nepe^aHH; 

nepe^aKn- c mo6hjibhoh CTaHHHH na GasoByio craniimo CHrnaji 
o6paTHOH CBHSH, coaepacanpm wia KaacAOH hs M pasnecenHBix rpynn KanajioB 
nepe^aHH L„ o^eHeHHBIX nepe;iaTOHHBix ^yHKmm KanajioB HanpaBJieHHOH 

nepe;];aHH; 

(|)opMHpyiOT Ha 6a30BOH CTaH^HH KaacAOH h3 M pasHeceHHBix 
rpynn KanajioB nepe;^aHH jiflsi Ka^Aoro hs L„ KanajioB HanpaBJieHHOH 
nepeflaHH KanajiBi KoppeKUHH cneicrpa cnrnajia h KOppeKmpyioT hx 
nepeflaTOHHBie ^yHKii,HH b cooTBexcTBHH c nepeflaHHBiMH oneneKHBiMH 
nepeflaxoHHBiMH ^yaKipfflMH KanajiOB HanpaBJieHHOH nepe/iaHH xaKHM 
o6pa30M, hxo6bi MaKCHMHSHpoBaxb KanecxBa npneivia HH(|)opManHOHHoro 
CHrnajia na mo6hjibhoh cxaHiXHH; 

4>opMHpyK)x Ha SasoBOH cxaimHH jsjm Ka:aga;oH h3 M pasHeceHHbix 
rpynn KanajiOB nepe;^aHH ajia KasKfloro us L„ xanajioB HanpaBJieHHOH 
nepe^aHH kohhk) HH4)opMari;HOHHoro cHinajia h offlHOBpeMenno nepeaaiox Bce 
c4)opMHpoBaHHBie KonHH HH(|)opMau;HOHHoro cHrnajia no cooxBexcxByioiUHM 
KanajiaM nanpaBJieHHOH nepeflaHH, npe^BapHxejiBHO nponycxHB hx nepes 
cooxBexcxsyiomHe Kanajibi KOppeK^HH cncKxpa cHraajia. 
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IlocTaBJieHHaH sa^ana pemaexcH tcm, hto b cnoco6 nepe^aHH CHraana 
no TpexBeiviy BapHanry, saionoHaiomHHCH b tom, hto 

4>opMHpyioT Ha 6a30BOH cTaHii;HH M pasHeceHHBix rpynn KanajioB 
nepe^aHH no K KanajioB nepe;i;aHH b Ka^Kflon, r^e M > 1 , K>1; 

nepeAaK)T c GasoBoii CTanutHH na MoGnJiBHyio CTaHii,HK) c Ka:«c;toro h3 
M'K KanajiOB nepeflann pasHeceHHtix rpynn nnjiox CHraaji; 

oiieHHBaiOT na moShiebhoh CTamjiHH c HcnojiBSOBanneM nepeflanHBix 
nnjiOT cnraajiOB HMnyjiBCHBie xapaKxepncTHKH M-K KanajiOB nepeflann 
pasneceHHBix rpynn; 

corjiacHO HSoGpexenHio bbo^hx cnesyioniyio nocjie^iosaxejiBHOcxB 

^^eHCXBHH: 

(|)OpMHpyiOX Ha M06hJIBH0H CXaHEtHH «JfM KaJKflOH H3 M pasHeceHHBix 

rpynn KanajiOB nepe;3;aHH Ha6opoB bccobbix K034)^Hn;HeHXOB HanpaBJieniM 
nepe^aHH no K-1 bccobbix K03$(i)HnHeHX0B nanpaBJieniM nepe;i;aHH b 
Kam^OM Ha6ope, r^e 1<L„^<K, a w = l,2,...,M, HcnojiB3y5i o^eHeHHBIe 
HMnyjiBCHBie xapaKxepHcxHKH M-K KanajiOB nepeAann pasHeceHHBix rpynn; 

omeHMBaiox Ha mo6hjibhoh cxani^HH flJM Ka^^OH h3 M pasHeceHHBix 
rpynn KanajioB nepefl;aHH p,Ji^ Ka^floro h3 Ha6opoB bccobbix 

K0^4)(|)H^HeHX0B HanpaBJieHHH nepeAaHH nepeAaTOHnyio (|)yHK^HK) xanajia 
HanpaBJiCHHOH nepeaaHH, cooxBexcxByiontero 3XOMy Ha5opy; 

nepe^aiox c mo6hjibhoh cxaHn;HH na GasoByio cxaHn;mo CHrnaji 
o6paxHOH CB«3H, coAep«ani;HH fljia Ka^AOH H3 M pasneceHHOH rpynnBi 
KanajiOB nepe^aHH 4, c4)opMHpoBaHHBix Ha6opoB bccobbix K034)(|>Hij,HeHX0B 

HanpaBJieHHH nepe^aHH; 

4>opMHpyK)x Ha 6a30BOH cxaHLtHH Ha Ka^AOH H3 M pa3HeceHHBix rpynn 
KanajioB nepcAaHH KanajioB HanpaBJieHHOH nepeflann c HcnoJiBSOBaHHeM 
nepe;^aHHBIX HaGopoB bccobbix K03<|)4)Hii;HeHxoB HanpaBJicHH^ nepcflaHH; 
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nepeflaioT c 6a30BOH cthhiihh Ha MoSHJiBHyio CTaHiiino c Ka^oH H3 M 
pasHeceHHBix rpynn KanajioB nepe^aHH no Ka^AOMy h3 KaHajioB 
HanpaBJieHHOH nepe^aHH nmioT cHraaji ^pia pasHeceHHofi nepe;iaHH; 

oitcHHBaioT Ha mo5hjii»hoh cxaHUHH c HcnojiBSOBaHHeM nepeflaHHBix 
nHJiOT CHrnajiOB flji^ pasHeccHHofi nepe^aHH ^jih Ka5K;j;oH h3 M pasHeceHHBix 
rpynn KanajioB nepe^aHH nepeAaTOHHbie 4>yHKi(HH KananoB nanpaBJieHHOH 
nepe^aHH; 

oGtcAHHinoT Ha mo5hjibhoh cxanEtHH ^jih Ka^^i;oH ns M pasHeceHHBix 
rpynn KanajioB nepeaaHH oi^chkh nepe^taxoHHOH <|)yHKij;HH Ka^^oro hs 
KanajiOB nanpaBneHHOH nepe^tann, nojiynenHBie c HcnojiBSOBaHneM K muiox 
CHraajioB, nepe^taBaeMBix c 3xoh pasneceHHoS rpynnBi KanajioB nepe^a^, h 
nojiyHCHHBie c HcnojiBSOBanneM nnjiox CHrnajia pasHeceHHofi nepeAann, 
nepe^aBaeMoro c axofi pasHeceHHoii rpynnBi KanajioB nepe^^ann; 

nepe^taiox c moGhjibhoh cxaHn;HH na Sasosyio cxaHii;mo CHraaji 
o5paxHOH CB^SH, co7iep:3KamiiH ajih Ka:«30H hs M pasneceHHBix rpynn KanajiOB 
nepe^a^H oij;eHeHHBix nepeflaxoHHBix ^yHKii;HH KanajioB nanpaBJieHHOH 
nepe^aHH; 

4)opMHpyK)x Ha 6a30Bofi cxanitHH ^jm Ka^^OH hs M pasHecennBix 
rpynn KananoB nepe^aHH ajm Ka:»c^i;oro hs L^, KanajioB nanpaBJieHHofi 
nepe^aHH KanajiBi KoppeKiiHH cneKxpa CHrnajia h KoppeKXHpyiox hx 
nepeAaxoHHBie (|)yHKn;HH b cooxBexcxBHH c nepe;^aHHBiMH on;eHeHHBiMH 
nepe^axoHHBiMH 4)yHKn;HJiMH KanajioB nanpaBJieHHOH nepe^tann xaKHM 
oGpasoM, hxo6bi MaKCHMHSHpOBaxB KanecxBa npneMa HH4)opMaLtHOHHoro 
CHrnajia na mo6hjibhoh cxanutHH; 

(l^opMHpyiox Ha SasoBOH cxanipiH ajm Ka^^oH hs M pasHeceHHBix 
rpynn KananoB nepe^aHH ]\jisi Ka^K^ioro hs KananoB HanpaBJieHHoii 
nepe^aHH Konnio HH4)op]viaqHOHHoro CHrHajia h oAHOBpeMeHHo nepe^aiox Bce 
c4)opMHpoBaHHBie kohhh HH4)opMan;HOHHoro CHraajia no cooxBexcxByioniHM 
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KananaM nanpaBJieHHOH nepeaaHH, npeflBapHxenbHo nponycxHB hx nepes 
cooTBexcTByiomHe KaHajiM KoppeKiijHH cneKxpa cnrHana. 

npH 3TOM Bce nepe^aBacMBie niwiOT cHraanbi, hhjiot cnraajiw 
HanpaBJieHHOH nepe^aHH h HH^JopMaimoHHsm CHrnaji opToroHajibHbi hjih 
KBasHopxoroHajibHM Meacfly co6oh. 

npH 3TOM flJIH 4>OpMHpOBaHmi Ha Mo6HJIbHOH CTaHipiH flJW Ka^OH H3 

M pasHeceHHbix rpynn KanajioB nepeflanH L„, Ha6opoB BecoBbix 
K0^4)<|>H^HeHT0B HanpaBJieHHa nepe^aHH no K-l BecoBbix K03(i><|)HUHeHT0B 
HanpaBJieHHa nepe^aHH b KaacflOM Ha5ope: 

<|>opMHpyKyr juia Ka^ofi H3 M pasHecenHbix rpynn KanaJiOB nepe^aHH 
fljM Kaaworo H3 isr, r^e iV5:l, paspemnMbix BpeMennbix Jiynen nepeflannbix 
nnjiOT cnraajioB MaxpHi^y npocxpaHCTBeHHOH KOppejiimnH R„^„ no 4>opMyjie 



h 



• Kk^, ~ K03<^(i)Hii;HeHT o^eHeHHOH HMnyjibCHOH xapatcrepHCTHKH k- 
oro Kanajia nepeflann m -oil pasHecenHOH ipynnw, cooxBercxByiomHH 
n-oMy paspemHMOMy BpeMeHHOMy Jiyny nepeAannbix nnnox 
cHraaiioB, 

• m=l,2,...,M, k = \,2,—,K, n = l,2,...,N, 

• X* — onepartHH KOMnjicKCHoro conpaaceHHH x ; 

(|)opMHpyK)x fljia Kaac;i;oH H3 M pa3HeceHHbix rpynn KanajioB nepeflann 
MaxpHiQ^ npocxpaHcxBCHHOH KoppejianHH R„, Bcex paspenmMbix BpeMennbix 
jiyneH no <^opMyjie 
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4)opMnpyK)T jym Ka^ofi H3 M pasHeceHHBix rpynn KaHajioB nepe^aHH 
ycpe^tneHHyK) Maxpra^/ npocTpaHCTBCHHOH KoppenauHH R^{i)^ rae />1 - 
HOMep niara ycpeflHCHH^, no (|)opMyi[e 



r^e 0 < a < 1 — Koa^^^^HipieHT ycpe^[HeHiM; 

ocymecTBJi^DEOT pasno^eHHe ycpeAHCHHOH MaTpHn;i>i npocTpancTBeHHofi 
KoppejMii;HH An(0 co6cTBeHHi>ie SHaneHiM 6^^^ h cooxBexcTByiomHe hm 
coGcTseHHBie eeKTopa V^^^ , r^te k = \^2^,..,K\ 

BBl6HpaK)T cpeflH C05CTBeHHBIX SHaneHHH O^j^ MaKCHMajIBHOe 

co6cTBeHHoe SHaneHHe ^^^3^ ; 

BBi6HpaioT cpe;i;H Bcex co6cTBeHHBix sHaHeHHH xaKHe coGcxBeHHBie 

SHaHCHH^ 0„^ j , Rmi KOXOpBIX BBinOI[H5ieXC5[ yCJIOBHe 



r^e 0< p<\, J = 1, 2, , a L,„ paBHO KOUHHecxsy co6cxBeHHBix 
SHaneHHii 0„^ j , aJiH KoxopBix BBinojiffiiexc^ AaHHoe ycnoBHe; 

BBl6HpaK)X coGcxBeHHBix BeKxopoB V„^j^ cooxBexcxByiomHX 

BBl6paHHBIM Co6cXBeHHBIM SHaHeHHHM d„^ j \ 

(i)OpMHpyK)X HaSopOB BeCOBBIX K03(|)(^HI},HeHX0B HanpaBJICHH^ 

nepeflaHH no K-\ bccobbix K03(]^$HiXHeHxoB HanpaBJieniM nepcAaHH b 
Ka^K^toM naSope no 4)opMyjie 



« W^^jj^ - )t-BiH BecoBOH K03^(]^Hn;HeHX HanpaBJienna nepeflann y-oro 
Ha6opa BecoBBix K03(|>(|)Hu;HeHX0B HanpaBJieHHH nepcAaHH, m-OH 
pasHeceHHOH ipynnBi KanajioB nepe^iaHH, 




0 . >B'0 
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, y - k-hm DJieMCHT /-oro co6cTBeHHoro BCKTopa ycpeflHCHHOH 
MaTpHL(H npocrpaHCTBeHHoii KOppenaii^HH m-OK pasHeceHHOH 
rpyirati KanajioB nepejuanH, 

• m = l,2,...,Jl/, J = U2,...,L„, k = 2,3,...,K. 

IIpH 3TOM npH 0^eHKe Ha M06hIIBH0H CTaH^HH flJia KSSKJIO^ H3 M 

pasHeceHHLix rpynn KanajiOB nepeflaHH aim KajK^oro hs naSopoB BecoBBix 
KO^<|^4^H^HeHTOB HanpaBJieHHfl nepe^aHH nepeflaTOHHOH (|)yHK^HH axoro 
Kanajia HanpaBneHHoii nepe^aHH: 

^opMiq5yK)T HMnyjiBCHyio xapaicrepHCTHKy axoro Kanajia HanpaBJieHHoii 

nepcAaHH no ^opMyjie 
r^e: 

, W„j^ - k-hm BecoBOH KO^^^H^HeHT HanpaBJieHHS nepe^aHH 7 -oro 
Ha6opa BecoBBix K0^4)(^H^HeHT0B HanpaBJieHHa nepefla^H, m-ofi 
pasHeceHHOH rpjninBi KanajioB nepe^aHH, 

• m = l,2,...,M, y = l,2,...,Z,„,, k = l,2,...,K, 

• Kic=YjKk^-^{^-'^n) - HMnyjiBCHaa xapaKTepHcxmca A: -oro Kanajia 

nepeflaHH m -oh pasHeceHHoii rpynnBi KanajioB nepe^aHH, 

• r^e: 

Q /z^ „ - K03(|>4>HUHeHT 0^eHeHH0H HMIiynBCHOH XapaKTepHCTHKH 

A; -oro Kanajia nepe^aHH m-ofi pasneceHHOH rpynnBi, 
cooTBexcTByKjmHH n-oMy paspeniHMOMy BpeivieHHOMy nyny 
nepe^i;aHHBix miJiox CHraanoB, 
o T„ - sa^epacKa n-oro paspenraMoro BpeMeHHoro Jiyna 

nepeflaHHBix rauiox CHraanoB, 
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o m=l,2,...,M, k = \,2,...,K, n = \,2,...,N; 
HaxoflaT OEteHKy nepeAaioHHOH ^yHKi^HH axoro Kanajia HanpaBJieHHoii 
nepeffaHH khk npeo6pa30BaHHe Oypbe ox c^opMHpoBaHHofi HMnyjitcHOH 
xapaKxepHCTHKH H^ j 3Xoro Kanajia HanpaBJieHHoii nepe^aHH. 

IIpH 3XOM npH ^OpMHpOBaHHH Ha GaSOBOH CTaH^HH Ha Ka^OH H3 M 

pasHeceHHbix rpyim KanajiOB nepej^anH L„ KanajioB HanpaBJieHHOH nepeaaHH b 
Ka^^toM H3 L„ KanajioB (|)opMHpyiox K koiihh BxoAHoro CHraajia flaHHoro 
Kanajia HanpaBneHHofi nepe^aHH h nepcAaiox hx no cooxsexcxByiomeMy 
Kanajiy nepe^aHH flaHHoii pasneceHHOH rpynnu KanajioB nepeaaHH, 
npe^BapHxejiBHo yMHoacHB xaayiyio, HanHHaa co Bxopofi, Konmo BXO«Horo 
cHraajia na cooTBexcxByiomHH bccoboh K034)4>Hi|HeHX HanpaBJieHna nepe;i;aHH 
cooxBexcxByiomero Ha6opa bccobbix Koa^c^m^HenxoB nanpaBneHHa nepe^aHH. 

npH 3XOM npH on;eHKe na mo6hjibhoh cxaHiXHH c HcnojiBSOBaHHeM 
nepeAaHHBix rauiox cHraanoB wia pasneceHHOH nepe^aHH fljia KaacflOH hs M 
pasHeceHHbix rpynn KanajioB nepe;i;aHH nepeAaxoHHbix (|)yHKaHH L„ KanajioB 
HanpaBneHHOH nepe^iann oii;eHHBaiox nMnyjiBCHyio xapaKxepHcxHicy KaacAoro 
H3 L„ KanajioB HanpaBJieHHoii nepeflanH h (j^opMHpyiox o^eHKy ero 
nepe^axoHHOH 4>yHKaHH KaK npeo6pa30BaHHe Oypbe ox OHeneHHOH 
HMnyjibCHOH xapaKxepHcxHKH axoro Kanajia HanpaBneHHOH nepe^aHH. 

npH 3XOM irpH o6-beflHHeHHH Ha M06HJIbH0H CXaHimH JIJISL Kaacffofi H3 M 

pasHeceHHbix rpynn KanajiOB nepe^^aHH ou;eHOK nepeflaxoHHoii ^ysKvsjxsf. 
KaacAoro hs L„, KanajiOB HanpaBJieHHoii nepeAaHH, nojiyneHHbix c 
HcnojiBSOBaHHeM K HHJiox cHraajioB, nepe^iasaeMbix c axon pasHeceHHoS 
rpynnbi KanaJioB nepe^aHH, h nojiyneHKbix c HcnojibSOBainieM hmjiox cnraajia 
fljiH pasneceHHOH nepe^tann, nepeflasaeMoro c axoii pasHeceHHoS rpymibi 
KanajioB nepeflaHH ycpeflnaiox Aannbie abc o^eHKH nepe^axoHHOH (i)yHK^HH c 
BecaMH, o6paxH0 nponopi^HOHajibHbiMH xapaKxepHcxHKaM omH6oK 3XHX 

OL(eHOK. 
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npH 3TOM npH (|)opMHpoBaHHH Ha 6a30BOH cTaHii;HH KaHajioB KoppeiamH 
cneKxpa CHraajia nepeflaxoHHyio 4)yHKU.Hio Ka^oro Kanajia KoppeicnHH 
cneKTpa cHraajia 4>^PMHpyiOT KaK <|>yHK^HK), KOMnjiCKCHO conpH^fceHHyio 
cooTBexcTByiomeH OE[eHeHHOH nepe^iaxoHHOH ^yuKnjm KaHajia nanpaBJieHHOH 
nepefl;aHH. 

IIocTaBJieHHaa sa^ana pemaexc^ xaiOKe sa cnex xoro, hxo b ycxpoHCXBO 
nepe;5aHH CHinajia no nepBOMy BapHaHxy BBinonHeHHH (win peajiHsaijHH 
cnoco6a no nepBo^^y Bapnanxy), co^ep^Kamee M Sjiokob HanpaBJieHHofi 
nepeaaHH, M^K 6jiokob cyMMHpoBaHiM, M-K anajioroBBix nepe^axroKOB, 
M'K aHxeHHBix sjieMenxoB, npn 3xom Bxoptie Bxofl;Bi Ka^floro H3 M 6jiokob 
HanpaBneHHOH nepe^aHH hbtohoxch BXOflaMH cooxBexcxByiontHX bccobbix 
K03^(|nni;HeHX0B Haiq^asjieHHa nepeAann, Ka^Bifi h3 K BbixofljOB Ka^oro hs 
M 6jiokob nanpaBJieHHOH nepeaanH coe^HHeH co BxoptiM bxo^om 
cooxBexcxByK)^^e^o 6jiOKa cyMMHpoBaHHJi, nepBBifi bxoa Ka^oro h3 M-K 
6jiokob cyMMHpoBamM HBjmexcH bxo^om cooxBexcxByion];ero nnjiox CHrnajia, 

BBIXOABI 6jIOKOB CyAfMHpOBaHHH COeflHHeHBI CO BXOflaMH cooxBexcxByionj;HX 

anajioroBBix nepeAaTHHKOB, bbixoabi KOxopBix coeAHHenBi co BXOflaMH 

COOXBeXCXByK)n3,HX anxeHHBIX SJICMCnXOB, bbixo^bi KOXOpBIX hbjmioxch 

BBixoflaMH ycxpoHCTBa nepe^i;aHH cHraajia, corjiacno nsoSpexenrao BBe^enBi 
^{L„^-\) AonoHHHxejiBHBix 6JIOKOB HanpaBJicHHOH nepeflaHH, Sjiokob 

M 

KoppeKn;HH cncKxpa cnraajia, npH 3xom nepBBiH bxoa Ka^Kfloro hs 
6JIOKOB KoppeKij,HH cneKxpa cnrnajia HBnaexcii bxo^om HH4)opMauHOHHoro 
CHrnajia, Bxopofi Bxoa Kawioro h3 J] 4, Sjiokob KoppeK^HH cncKxpa cnraajia 
^BJi^excH BXOAOM cooxBexcxByioni;eH nepe^axoHHOH 4>yHKi5HH Kanajia 

M 

nanpaBJieHHOH nepeflann, bbixoa Ka:«cfloro h3 6noKOB KoppeK^HH 

m-l 

cneKxpa cnrnajia coeAHHen c nepBBiM bxo^om cooxBexcxByiomero 6jiOKa 
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HanpaBJicHHOH nepe;iaHH, Ksymff^m H3 k BtixoflOB Kaacfloro h3 Y^{L^-\) 

AonojiHHxejibKbix 6jiokob HanpaBJieHHOH nepe^aHH coeAHHCH c {L^ -1), r^e m 
npHHHMaer sHaneroM ox 1 M, ^tonojiHHxejiBHBiMH BxopbiMH BXO^iaMH 
cooxBexcxByromero ojiOKa cyMMHpoBaHH5i. 

IIocxaBJieHHaa aa^ana pemaexM xaKJKe sa cnex xoro, hxo b ycxpOHCxBO 
nepe^iaHH CHraajia no BxopOMy Bapnamy BBinojiHCHHH (flJM peaJIH3a^HH 
cnocoGa no BXopoMy h xpexBeMy BapnaHxaisi), coflep^amtee M 6jiokob 
HanpaBJieHHOH nepejiaHH, M*K 6jiokob cyMMHpoBaHHfl, M-K anajioroBBix 
nepe^ax^HKOB, M^K anxeHHBix 3JieMeHXOB, npn 3X0M BXopBie bxoabi Kawioro 
H3 M 6JIOKOB HanpaBJieHHOH nepe^aHH hbjdhoxch BXO^aMH cooxBexcxByiomux 
BecoBBix Koa^^imnenxoB nanpaBJieniM nepeflaHH, Ka^KflBm h3 K bbixoaob 
Ka^;i;oro H3 M Shokob nanpaBjieHHOH nepe^aHH coe^tHnen co BxopBiM bxo^om 
cooxBexcxByiomero 6jioKa cyMMHpoBaniM, nepBBifi bxoa Kai^^oro h3 M-K 
6JIOKOB cyMMHpOBamM HBjmexcH bxo^^om cooxBexcxByiomero hhjiox CHraajia, 

BBIXOABI 6JIOKOB cyivIMHpOBaHHH COeAHHeHBI CO BXO^aMH cooxBexcxByiomHX 

anajioroBBix nepe^iaxHHKOB, bbixo^bi KoxopBix coe^HHeHBi co BXOjDtaMH 
cooxBexcxByiomnx anxeHHBix sjicMenxoB, bbixo^bi KoxopBix kbjmiotc^ 
BBixoflaMH ycxpoHCTBa nepe^aHH cHraajia, corjiacno H3o5pexeHHio BBC^eHBi 

^{L^^-\) flonojiHHxejiBHBix 6JIOKOB HanpaBJieHHOH nepe^aHH, BBeflCHBi 2^L,„ 

M 

6JIOKOB KoppeKij;HH cncKxpa CHrnajia, BBeflCHBi ^L„, cyMMaxopOB^ npH 3xom 
nepBBiH BXOA Kaac^ioro H3 6jiokob Koppeio^HH cneKxpa cnrnajia HBJi^exca 

M 

Bxo;i;oM HH$opMaii;HOHHoro cHrnaiia, BxopoH Bxofl; Ka^Kfloro h3 6jiokob 

m-\ 

KoppcKiJiHH cneKxpa CHrnajia 5iBJiaexcH bxoaom cooxBexcxByiomefi 
nepe;a;axoHHOH (|)yHKuiHH Kanajia HanpaBJienHOH nepeaaHH, bbixoa Ka^Aoro H3 
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^L^, 6JIOKOB KoppcKiiHH cneKTpa CHraajia coe^HHeH c nepBbiM bxoaom 

ra=l 

M 

cooTBexcTByiomero cyMMaxopa, BxopoH bxoa Ka^Kfloro h3 cyMMaxopoB 
HBJiaexcH BXOflOM cooxBexcxByiomero hhjiox CHraajia Km. pasneceHHOH 
nepe^aHH, bbixoa Ka^K^oro hs cyMMaxopoB coe^HHeH c nepBBiM BxoflOM 

cooxBexcxByiomero 6jioKa HanpaBJieHHOH nepe^aHH, Ka^KABiH h3 K bbixojiob 
KajKfloro H3 X(^m"~l) flonoHHHxejiBHBix 6JIOKOB HanpaBneHHOH nepe^anH 

771=1 

cocAHHeH c (4,-1)5 r;ie m npHHHMaex snaneHiM ox 1 ao M, 
flonojiHHxenBHLiMH BxopBiMH BXC^aMH cooxBcxcxByiomero 6jioKa 

CyMMHpOBaHHH. 

npH 3XOM 6jiok HanpaBJieHHOH nepcAaHH, nanpHMep, coAepmix K 
yMHomixejieH, oe-BeaHHenHBie nepBBie bxoabi K yMHO^KHxejien ^bujooxck 
nepBBiM BXOAOM 6jioKa HanpaBJicHHofi nepe^aHH, hx BXopBie bxo^bi hbjmioxc^ 
BXOpBiMH Bxo^aMH 6noKa HanpaBneHHOH nepeflanH, a hx bbixo^bi ^bjmioxc^ 
BBixoAaMH SnoKa nanpaBJieHHofi nepe^aHH. 

SajiBnaeMafl rpynna H3o6pexeHHH cnoco6 nepeaaHH CHrnajia (BapnanxBi) 
VL ycxpOHCXBO flHH ero ocyniecxBJieHHH (BapnanxBi) HMeiox cynxecxBeHHBie 

OXJIHHHS ox H3BeCXHI>IX XeXHHHeCKHX pemeHHH. 3XH OXJIHHH5I B COBOKyHHOCXH 

no3BOJMiox noBBicHXB 3(|)(|)eKXHBHOcxB HepeflaHH HH(|)opMa^HOHHO^o CHraajia B 
npHMOM Kanajie cbh3h h, cooxBexcxBeHHO, MaKCHMH3HpoBaxB KanecxBO npneMa 
HH(^opMaH;HOHHoro CHraajia na moGhjibhoh cxaHu;HH. Oxjihhhh saioiiOHaioxcs b 
cjie^yiomeM. 

Bo-nepBbix, BMecxo onepaAHH yMHODKeHHa kohhh HH4)opMaij.HOHHoro 
CHraajia na BecoBBie K03(|)4)HLtHeHXLi pa3HeceHiM (KaK b npoxoxnne) BBeAena 
onepaij;H5i KoppeKxnpoBKH cneKxpa Konnfi HH(i)opMaij.HOHHoro cnraajia h 
BMecxo yMHO}KHxejieH BBe^eHBi 6jiokh KoppeK^HH cneKxpa cnraajia. 3xo 
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o6ecneHHBaeT KorepeHTHoe cjio»ceHHe KonHH HH(|)opMai;HOHHoro cnrHaua na 
npneMHOH CTopone b cjij^ae HacroxHO-cejieKTHBHBix saMHpaHHH cHraajia. 

Bo-BTOptlX, BMeCTO ncpCflaHH B Oj^HOM HanpaBJieHHH C Ka^Kj^OH 

pasHeceHHOH rpynnti KanajioB nepe^aHH (KaK b npoTorane) npe^iycMOTpena 
nepcAana no necKOJiBKHM HanpaBJieHHaM nepe^anH c Ka:aga;oH pasHeceHHOH 
ipymibi KanauoB nepe^aHH. CooTBexcxByiomHe hm Ha6opi.i bccobbix 
KO^^$H^HeHT0B HanpaBJieHHa nepe^aHH ^opMnpyiox na mo6hjibhoh cxaH^HH. 
B saaBJiaeMoe ycxpoHCXBO nepeflann cnrnajia (Bapnanxbi) flo6aBneHO 
cooxBexcxByiomee KOJiBraecxBO 6jiokob nanpaBJieHHOH nepem^vi. 3to 
SHa^HxejiBHo yBejiHHHBaex KOHEraecxBO KanajioB nepe^(aHH h, cooTsexcTBeHHO, 
noBBimaex 3$4>eKXKmHOcxB ycpeOTieHHfl ^effHHra. 

B-xpexBHX, saaBJiacMBiH cnoco6 (no BxopoMy Bapnanxy) h ycxpoHCXBO 
fljiH ero peajrasaiiHH (no BxopOMy BapnaHxy) npe^tycMaxpHBaiOT o^eHKy 
nepeAaxoHHBix 4>yHKi;HH KanajiOB HanpaBneHHOH nepe^aHH no nnjiox 
cHraajiaM jijis. pasneceHHOH nepe^aHH, nepe^aBaeMBiM no KaacflOMy h3 
HanpaBJieHHH nepejiaHH. 3xo noBBimaex KanecxBO on;eHOK nepcAaxoHHBix 
(J)yHKi].HH KanaJioB nanpaBJieHHOH nepe^aHH h, cooxBeTCXBeHHO, noBBimaex 
34)$eKXHBHOCXB KOrepCHXHOrO CJIOaCCHHH KOHHH HH(^opMau,HOHHoro cHraajia 

Ha npHCMHOH cxopoHe, Hxo yBenHHHBaex KanecxBO npHeMa na Mo6HnBHOH 
cxaHn;HH. 

B-nexBepxBix, saaBnaeMBiH cnoco6 (no xpexteMy sapHaHxy) h 
ycxpoHCXBO jvisi ero peajiHsaiiHH (no BXopoMy Bapnanxy) npefl;ycMaxpHBaiox 
omeHKy nepeAaxoHHBDC (j^yHKUHH KanajiOB nanpaBJieHHOH nepeflaHH KaK no 
HHJiox CHXHajiaM, nepe^tasaeMBiM c Kaac^toro anxeHHoro sJieMenxa, xaK h no 
HHJiox cHraanaM flna pasneceHHOH nepefla^H, nepeAasaeMBiM no Ka>KAOMy hs 
HanpaBJieHHfi nepeflaHH, c nocjieflyiomnM o5Be;tHHeHHeM 3xhx oi5eHOK. 3xo 
noBBimaex KanecxBO odichok nepeflaxoHHBix ^yHKUjm KanajiOB HanpasneHHoii 
nepeflaHH h, cooxBexcxBCHHO, noBBimaex 34)(|>eKXHBHOcxB KorepenxHoro 
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cji03KeHHH KonHH mi4)opMamJOHHoro CHraajia na npneMHOH cTopone, hto 
yBejiHHHBaex KanecxBO npHeMa na moGhjibhoh CTanitHH. 

OnHcaHHe H3o6peTeHHa noHCHaexca npHMepaMH BBinojraeHHa h 
HepxeacaMH. 

Ha (^Hr. 1 noKasaHBi KpHBbie saBHCHMOcxH BepoaxHOCxH 6hxoboh 
omH6KH ox OCIUn B Kanajie c PejieescKHM 4>eAHHroM h aAnHXHBHOH 
rayccoBOH noMexoH (cyMMa myMa h BHyxpHCHCxeMHbix noMex) ox OCUIII. 

Ha <|)Hr. 2 noKasaHa jiHHCHHaa sKBiwHcxaHXHaa aHxeHHaa pemexKa. 

Omr. 3 HJunocxpHpyex ;];HarpaMMbi HanpaBJieHHOCXH a;[i;anxHBHOH 

aHxcHHOH pemexKH. 

Ohx. 4 HJLniocipHpyex Kanaji pacnpocxpaHeHHH ox GasoBOH cxaHUHH ^o 

M05HJIbH0fi cxaHii;HH. 

Ha ^HT. 5 noKasaH npHMep peaJIH3a^HH HSBecxHoro cnoco6a no 
Siemens, Advanced closed loop Tx diversity concept (eigenbeamformer), 3GPP 
TSG RAN WG 1 document, TSGR1#14(00)0853, July 4 - 7, 2000, Oulu, 
Finland. 

Onr. 6 HJiniocTpHpyeT peajiHsannio cnoco6a — npoxoxHna. 

Ha 4)Hr. 7 BbmoJiHena cxpyKxypnaa cxeMa ycxpoHCxsa - npoxoxHna. 

Ha <^Hr. 8 BHnojiHena cxpyKxypnaa cxeMa 6jioKa nanpaBJieHHOH 
nepeflaHH, npHBeflena KaK npHMcp peanHsauiHH. 

Ha (^Hr. 9 BbinojiHCHa cxpyKxypHaa cxeMa saaBJiaeMoro ycxpoiicxBa 
nepeflaHH cnrnajia no nepBOMy Bapnanxy. 

Ha ^nr. 10 - cxpyKxypnaa cxeMa saaBJiaeMoro ycxpoiicxBa nepe^i;aHH 
CHraajia no BxopoMy BapnaHxy. 

CorjiacHO nepBOMy Bapnanxy ycxponcxBO nepe^aHH CHraaJia (4)Hr. 9) 

co^^epacHx f^L„ 6jiokob KoppeK^HH cncKXpa cnraajia 7-1-1 - 

m—\ 

2^4, 6JIOKOB HanpaBJieHHoii nepewn 2-1-1 - l-M-L^, M-K 6jiokob 
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cyMMHpoBaHHa 3-1-1 - M'K anajioroBBix nepeaaxHHKOB 4-1-1 - 

4- M-if, M'K aHxeHHBix 3JieMeHTOB 5-1-1 - npH 3T0M 
oSteflHHeHHBie nepBbie bxoabi 6jiokob KoppeKii;HH cneKxpa cHrHana 7-1-1 - 

HBJMIOTCH BXOAaMH HH(^OpMai^HOHHOrO CHrHajia, HX BXOpBie BXOflW 

iiBJiiiioTC^ BxoflaMH cooTBeTCTByiomHx nepe^i,aTOHHi>ix 4>yHKij;HH KaHajia 
HanpaBJieHHOH nepe^iaHH, bbixoabi Sjiokob KoppeKii;HH cncKxpa CHraajia 7-1-1 
- coeAHHCHBi c nepBBiMH Bx6;[i;aMH cooTBexcTByioiiiHx 6jiokob 

HanpaBJieHHOH nepe^aHH 2-1-1 - l-M-L^, BxopBie bxo^^bi KoxopBix 
5BJMIOXCH Bxo^iaMH cooxBcxcxByiomHx BecoBBix K034)(i)Hii;HeHxoB HanpaBJieHHH 
nepe^iaHH, K bbixo^ob kbmj^oto H3 Sjiokob HanpaBJieHHOH nepeflaHH 2-1-1 — 

2- M-L^ COe^lHHeHBI CO BXOpBIMH BXOflaMH COOXBCXCXByiOmHX SjIOKOB 
CyMMHpOBaHH5I 3-1-1 — 3-M-^, nepBBie BXOflBI KOXOpBIX aBJMIOXCH 
BXOflaMH COOXBCXCXByiOmHX HHJIOX CHrHaJIOB, BBIXOABI 6jIOKOB CyMMHpOBaHIM 

3- 1-1 — S-M-iT coe^tHHCHBi CO Bxo^aMH cooxBexcxByiomHX anajioroBBix 
nepe;^axHHKOB 4-1-1 — bbixo^ibi KoxopLix coe;i:HHeHBi co Bxo^taMH 
cooxBexcxByiomHX anxenHBix 3JieMeHXOB 5-1-1 - bbixo^bi KoxopBix 
SBJiHioxca BBixoflaMH ycxpOHCXBa nepe;i;aHH CHrnajia, 

CorjiacHO BxopoMy BapnaHxy ycxpoHCXBO nepe^aHH CHrnana (4)Hr. 10) 

M 

coflep^Hx 5jiokob KoppeKu;HH cneKxpa cnraajia 7-1-1 - 

M M 

2^4, cyMMaxopoB 8-1-1 J] 4, Sjiokob HanpaBJicHHOH nepe^aHH 

111=1 

2-1-1 - M'K 6jiokob cyMMHpOBaHiM 3-1-1 — s-M-i^, M^K 

anajioroBBix nepefl;axHHKOB 4-1-1 - M^K anxeHHBix 3JieMeHxoB 

5- 1-1 — npH 3XOM oGBCAHHeHHBie nepBBie bxo/i.bi 6jiokob 
KoppeKij.HH cneKxpa cnrnajia 7-1-1 - ^ibjihioxcs BXO^aMH 
HH(J)opMaii;HOHHoro cHraajia, hx BXOpBie bxo^bi ^bjihioxcs Bxo^aMH 
COOXBCXCXByiOmHX nepeaaxoHHBix 4>yHKi];HH KanaJia.HanpaBJieHHOH nepcAaHH, 
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BbixoABi 6jiokob KoppeK^HH cneKTpa cHTHana 7-1-1 - coe^HHeHbi 
c nepBMMH BXOAaMH cooTBexcTByiomHx cyMMaxopoB 8-1-1 — ^-M-L^^ 

BTOpbie BXOflibI KOTOpBIX HBJMiOTCH BXOfl;aMH COOTBeTCTByiOmHX DHJIOT 

CHraaJiOB ^Ji5i pasHeceHHOH nepe^aHH, Bbixo^tbi cyMMaTopoB 8-1-1 - 
coeOTHeHti c nepBBiMH BXo^taMH cooxBeTCXByiomHX Sjiokob 
HanpaBJieHHOH nepejiaHH 2-1-1 — BxopBie BxoflBi KoxopBix 

^BJiiiioxcH BXOjiaMU cooTBexcTByiomHX BecoBBix K03(|)(|)Hii;HeHX0B HanpaBJieHiw 
nepcAaHH, K bbixoaob Ka^Kfloro h3 6jiokob HanpaBJieHHofi ^epe^^aHH 2-1-1 — 

COeflHHeHBI CO BXOpBIMH BXOflaMH COOXBeXCXByiOmHX 6JIOKOB 

cyMMHpOBaHiM 3-1-1 — nepBBie bxo;i;bi KOXOpBix iiBJMioxcii 

BXo;3;aMH cooxBexcxByiomnx hhjiox cHraajiOB, bbixo^bi 6jiokob cyMMHpoBaHHH 
3-1-1 — 3-M-jS: coeflHHeHBi CO BXOfl;aMH cooxBexcxB3^iipix anajioroBBix 
nepe^axHHKOB 4-1-1 — A-M-K ^ bbixo;i;bi KoxopBix coe^HHeHBi co Bxo^i;aMH 
cooxBexcxByiomHX aHxeHHBix ajicMenxoB 5-1-1 — bbixo^bi KoxopBix 

HBJiHioxcH BBixoflaMH ycxpoHcxBa nepeaaHH CHrnajia. 

npH axoM, HanpHMep, Ka>KflBiH 6jiok nanpaBJieHHOH nepe^aHH 2-1-1 — 
2-M-Z^ coflep3KHX K yMHO^Hxenen e-w-l - npH 3xom 

oSBeAHHeHHBie nepBBie bxoabi K yMHO^Hxejiefi 6-m-l _ 6-m-K ^BJi^ioxcji 

nepBBiM Bxo^[OM 6jioKa HanpaBJieHHOH nepe^taHH, hx BXopBie bxoabi hbjmioxc^ 
BxopBiMH BXO^aMH SjiOKa HanpaBJieHHOH nepeflaHH, a hx bbixo^bi hbjihioxcji 
BBixo^aMH 6jiOKa HanpaBJieHHOH nepe^aHH. 

PaccMoxpHM pa6oxy sasBjineMoro cnocoGa uepenama. CHrnajia 
(BapHanxBi) h ycxpoScxBa ^jm ero peajiH3aii;HH (BapHanxBi). 

Ilo nepBOMy Bapnanxy cnoco6 nepe^tann cHraajia ocymecxBJiHiox na 
ycxpoHcxBe, cxpyKxypna^i cxeMa Koxoporo BBinojiHena na ^hx. 9. 

OopMHpyiox na 6a30BOH cxani^HH M pasnecenHBix ipynn KanajioB 
nepe^aHH no K xanajiOB nepeAann b Ka^cAOH, r^e M > l , ^ > l . 
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KajKffbm H3 M^K KanajiOB nepej^ami o6pa30BaH cooxBexcTByiomHM 
anajioroBBiM nepeaaxHHKOM A-m-k h cooTBexcTByiomHM aHxeHHbiM 
3JieMeHXOM rpfi m npHHHMaex sHaneHHii ox 1 flo M, a A: npHHHMaex 

SHaneHiM or I K. 

KayK^asi H3 M pasHeceHHbix rpynn KanajiOB nepe^tanH oGpasoBana 
cooxBcxcxByioiUHM Gjiokom HanpaBJicHHOH nepe^aHH, oahhm h3 6jiokob 
2-/w-y, Tflfi j npHHHMaex SHaneHHH: ox 1 flo L„, , cooxBexcxByiomHMH 
anaJioroBBiMH nepeflaxHHKaMH — 4-/w-i§r h cooxsexcxByiomHMH 

aHxeHHBiMH sjieMenxaMH 5-m-l — 

Keo^a^ pasHeccHHaa rpynna KanajioB nepe^aHH npeflcxaBJiaex co6oh 
a^anxHBHyio anxeHHyio pemexKy. Bcero jin^ nepe^aHH HcnojiBsyexcH M 
pasneceHHBix a;[^anxHBHBix anxeHHBix pemexoK. 

nepe^aiox c GasoBOH cxaHU.HH Ha Mo6HJiBHyio cxaniiHio c Ka^oro hs 
M'K KanajiOB nepeaaHH pasnecenHBix rpynn hhjiox cHraaji. 

KaDKflBiH H3 M*K HHJIOX CHXHajioB Hocxjoiaex Ha nepBBiH bxo^i; 
cooxBCxcxByiomero 6jioKa cyMMHposaHHH S-m-k, c BBixo^a Koxoporo 
nocxynaex Ha bxoa cooxBexcxByioni,ero anajioroBoro nepe^axHRKa 4 - m - A , c 
BBixofla Koxoporo nocxjrnaex na Bxop, cooxBexcxByK)ni;ero anxcHHoro sneMCHxa 
BBixoA Koxoporo flBMexcH bbixo^(om ycxpoHCXBa nepej(aHH CHrnajia. 

TaK KaK Ka^jiBiH nmiox CHraaji nepe^aexcH xonbKO no o^iHOMy Kanajiy 
nepeaaHH, xo oh nepe>a;aexcH He HanpaBJieHHO, x. e. c flHarpaMMofi 
HanpaBJieHHOCXH, paBHoii ^HarpaMMe HanpaBnenHOCxH o^iHoro anxenHoro 
3jieMeHxa. 

Bee nepcflaBaeMBie hhjiox CHXHajiBi h HH(^opMaE[HOHHBiH CHrnaji 
opxoronajiBHBi hjih KBa3HopxoroHajiBHi>i ueyKjiy co6oh. 

UOR OpXOrOnaJIBHOCXBK) hjih KBa3HOpXOrOHaJIBHOCXBIO HHJIOX cHraajiOB 

HOHHMaiox CHxya^HK), Korfla MaKCHMajiBHoe snaneHHe (^yHKu;HH Koppeji^mHH 
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Meacfly ffsyusi dhjiot cHraajiaMH MHoro MCHbine MaKCHManbHoro SHaneHiM 
^yHKitHH aBTOKoppcTsmmi Ka3imoro HHnoT cHrnajia. 

OiieHHBaiOT Ha mo6hjibhoh cxaHipiH c KcnoJibSOBaHHeM nepe^anHbix 
nHJioT CHraajioB i^fiiyjibCHHe xapaKrepHCXHKH M-K KaHanoB nepe^aHH 

pasHeceHHMx rpynn. 

YKasaHHaa oneHKa MO^er 6wTb ocymecTSJiena c HcnojitsoBaHHCM 
HSBecTHbix Mexo^iOB, HanpHMep, ksk onncaHo b cxaTbe A. Hewitt, W. Lau, J. 
Austin, and E. Wilar, "An autoregressive approach to the identification of 
multipath ray parameters from field measurements," IEEE Trans, on Comm., 
vol.37, pp. 1136-1 143, Nov. 1989 hjih b cxaxbe J. Ehrenberg, T. Ewart, and R. 
Morris, "Signal processing techniques for resolving individual pulses m a 
multipath signal," J. Acoust. Soc. Amer., vol. 63, pp. 1861-1865, Jun. 1978, 
HnH B cxaxbe Zoran kostic, M. Ibrahim Sezan, and Edward L. Titlebaum, 
"Estimation of the parameters of a multipath channel using set-theoritic 
deconvolution," IEEE Trans, on Comm., vol. 40, No. 6, June 1992. 

OopMHpyiox Ha Mo6HnbHOH cxaH^Im AJia KaacAOH h3 M pasneceHHbix 
ipynn KanajioB nepe^anH L„, Ha6opoB BecoBbix KO^(|l4^H^HeHXOB HanpaBJieHHH 
nepe^aHH no ^-1 bccobbix K03^(tHip[eHXOB nanpaBJieHHa nepeaaHH b 
Ka^flOM Ha6ope, rae 1<L„,<K, a m = l,2,...,M , HcnoJibsya OHeHCKHbie 
HMnyjibCHbie xapaKxepHcxHKH M -K KanaJiOB nepe^taHH pasHeceHHbix rpynn. 

KaK y^e oxMcnaJiocb panee npH oraicaHHH ananora no Siemens, 
Advanced closed loop Tx diversity concept (eigenbeamformer), 3GPP TSG 
RAN WG 1 document, TSGR1#14(00)0853, July 4-7, 2000, Oulu, Finland, 
o6biHHO Kanaji pacnpocxpaHeHHH ox 6a30BOH cxanuHH flo moGhjibhoh cxaH^HH 
BKJiioHaex HecKOJibKO npocxpaHCXBCHHO cocpeAoxoHeHHbix o5jiacxeH 
oxpa>KaxejieH, oxpaacaacb ox Koxopbix CHraaji nona^aex na Mo6HJibHyio 

CXaHI^HK) (CMOXpH (|)Hr. 4). 
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nosTOMY cymecTsyeT HecKontKo 3(|)(J)eKTHBHbix HanpaBneHHH nepeaa^H 
OT 6a30BOH craHUHH AO moGhjibhoh cTaHii,HH. npH nepe^ane b 3thx 
HanpaBJieHiMX HSJiynaeMaa 3HepriM 6yfl;eT fljocTHraxB moGhjibhoh cxaHUjiH, a 
npH nepeflane b flpyrax HanpaBJieHHHX Gojitmaa nacxb HSJiynaeMOH b 3thx 
HanpaBJieHHHX SHeprHH He Sy^ex ^ocxHraxB MoGnnBHOH cxanicHH, nanpHMep, 
6yAex 5jioKHpOBaxBCK sflianiMMH. 

Ha mo6hjilhoh cxaH^HH onpe^ejiHiox 3xh 34)^eKXHBHBie HanpaBJieniM 
nepeaaHH fljia Ka^ofi pasHeceHHofl aflanxHBHOH aHxeHHOjB peniexKH h 

^OpMHpyiOX COOXSeXCXByiOIUHe HM Ha6opBI BeCOBBIX K03^(|)HHHeHX0B 

nepe^taHH. 

JJfl^ 3xoro ocymecxBJMiox na mo6hjibhoh cxaHUHH cjie^tyiomyio 
nocjicAOBaxejiBHOcxB ^teiicxBHH. 

OopMHpyiox jui^ Ka^flOH hs M pasHeccHHBix rpynn KanajioB nepe^aHH 
fljiH Ka:acAoro h3 N , r^i,e N>1^ paspeniHMBix BpeMeHHBix JiyneH nepcAaHHBix 
nHJiox CHraajioB Maxpnuy npocxpancxBeHHOH KoppejumHH R^ „ no 4>opMyjie 

• h^f^^ - K03(|)(^HIi;HeHX OIieHeHHOH HMnyJlBCHOfi XapaKXepHCXHKH A:- 

oro Kanajia nepe^aHH m -oh pasneceHHOH rpynnBi, cooxBexcxByiomHH 
«-oMy paspeniHMOMy BpeMeHHOMy Jiyny nepeAaHHBix dhjiox 
cHrnanoB, 

• /w = l,2,...,M, A: = 1,2,...,jS:, w = l,2,...,iV, 

• :c* — onepauHH KOMnneKCHoro conp^^KeHHH x . 

OopMHpyiox AJi^ Ka^KflOH H3 M pasHeceHHBix rpynn KananoB nepeflaHH 
MaxpHiiy npocxpancxBeHHOH KOppenaqHH Bcex paspeniHMBix BpeMeHHBix 
jiyneH no (J>opMyiie 



7? = 



h. 



h. 



m,K,n 
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«=1 



4(0 = 



OopMHpyioT mi^ Ka:acfl;oH H3 M pasHeccHHBix rpynn KanajiOB nepe^tanH 
ycpeflHeHHyio MaxpHuy npocTpaHCXBCHHOH KOppejiHi3;HH r^e i>l - 

HOMep inara ycpeaneHHa, no 4>opMyjie 

[aR^„{i-l) + (l~a)R^, i>l; 
rfle 0<a<l - K03(|)^HipieHT ycpeAHeHiM. 

OcymecTBJMioT pasjio^KCHHe ycpeAHeHHofi MaTpHii;i>i npocTpaHCTBCHHOH 
KoppejMiqHH R„{i) na coGcxBeHHBie SHaneHiM 0^j^ h cooxBexcTByiomHe hm 
coScxBeHHBie BeKxopa V^^^ , r^e A: = l,2,,..,i2: . 

BBi6HpaK)x cpeflH coGcxbchkbix SHaneKHH MaKCHMajiBHoe 
coScxBeHHoe snaneHHe ^„,^,, . 

m,max 

BBi6npaK>x cpeAH Bcex co6cxBeHHBix sHaneKHH xaKHe coScxBeHHBie 
SHaHeHHH 6^„, ^. , nsm KoxopBix BBinojiiMexcH ycjioBHe 

rfle 0< /3 <1, y = 1, 2, . . . , L„, , a paBHO KOJiHHecxBy coGcxbchmbix 

SHaHCHHH 0„^ j , flJTii KoxopBix BBinojiHHexca ;a;aHHoe ycnoBHe. 

BBi6HpaK)x L„ coGcxBeHHBix BeKxopoB cooxBexcxByiomHX 

BBlSpaHHBIM CoGcXBeHHBIM SHaHCHH^IM j . 

OopMHpyiox L^, Ha6opOB bccobbix K03<|)(|)Hii;HeHX0B HanpaBiieHH5i 
nepeflaHH no K-1 bccobbix Koa^x^HiiiHeHxoB HanpaBJieniM nepe^aHH b 
Ka^AOM HaSope no (|>opMyjie 

V 

rfle 
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• ^mj.k "~ k -BiH BecoBOH K03$(i)Hii;HeHT HanpaBJieHHH nepe^aHH j -oro 
Ha6opa BecoBBix K03(J)4)HiiHeHTOB HanpaBJieHHH nepe^anH, m-on 
pasHeceHHOH rpynnti KanajioB nepe^aHH, 

• ^mj,k ~ k'hm sjieMeHT 7 -oro coScxBeHHoro BeKxopa ycpeflHeHHofi 

MaTpHitBi npocxpaHCTBeHHoii KoppejMiiHH w-OH pasHeceHHOH 
rpjnniiBi KananoB nepeaaHH, 

SaHBJMeMoe H3o5peTeHHe He HCKJUonaex bo3MO^hocxh ou;eHKH 
3d^(|)eKXHBHi>ix HanpaBJieHHH nepefl;aHH na mo6hjibhoh cxaH^HH ajm Ka^oH 
a^^anxHBHOH anxeHHOH pemexKH jiioSbim flpyrHM hsbccxhbim chocoGom. 
Ba^HBiM ^BJMexc^ HMCHHO onepaii;iM onpe;i;eneHHH Bcex hjih nacxH 
34)(^eKXHBHBix HanpaBJieHHH AitH Ka^oH H3 pa3HeceHHBix aAanXHBHBDC 
anxeHHBix pemexoK. 

Oi];eHHBaK)x na moGhjibhoh cxanitHH ^jm Kawtoii H3 M pasneceHHBix 
rpynn KaHanoB nepe^aHH ^.jia Ka3K;i,oro H3 naGopoB BecoBBDc 

K034>(|>HE[HeHXOB HanpaBJieHHH nepe;i;aHH nepe^axoHHyio (J)yHKi^HK) Kanajia 
HanpaBJieHHOH nepeaaHH, cooxBexcxByiomero 3XOMy Ha6opy. 

nofl nepeAaxoHHOH 4)yHKu;HeH (hjih nacxoxHBiM K034)4>Hij:HeHX0M 
nepe^aHH) JinneHHOH CHCxeMBi b JiHxepaxype, nanpHMep, roHopoBCKHH H.C. 
Pa;iiHOxexHHHecKHe nenn h cHrnajiBi. MocKBa, «CoBexcKoe pafl;HO». 1977, c. 
176 - 177 HJiH C.H. BacKaKOB. Pa^^HoxexrarqecKHe ij;eiiH h CHrnajiBi, M. - 
«BBicmaH niKona, 1988 c. 211 - 212, noHHMaexca KOMnjieKcnaa d^ynKnmi, 
paBHaa nacxHOMy cneKTpajiBHBix njioxHOCxefi bbixo^hofo h BxoflHoro 

CHraaJIOB JIHHeHHOH CHCXeMBI. 

,Hji5i oii;eHKH na mo6hjibhoh cxaH^HH pflK Ka^KflOH H3 M pasHeceHHBix 
rpynn KanajioB nepe^aHH jiim Ka5K^(.oro H3 naSopoB bccobbix 

Ko^^(i)H^HeHXOB HanpaBJieHHH nepe^iann nepe^axoHHOH ^yuKujm 3Xoro 
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Kanajia HanpasjieHHOH nepe^aHH ocymecTBJiaiOT cJieayiomyK) 
nocjieflOBaxejibHocTB AencTBim. 

OopMHpyioT HMnyjibCHyio xapaicrepHCTHKy axoro Kanajia HanpaBneHHoii 

nepcAaHH no (|)opMyjie 

, W„j^ - k-hm BecoBOH K034>4»HiXHeHT HanpaBJieHHS nepe^aHH y-oro 
Ha5opa BecoBbix K03(^(|)Hi];HeHT0B nanpaBJieHiw nepeflaHH, m-OH 
pasHCceHHOH rpynnbi KanaJioB nepe;xaHH, 

• m = l,2,...,M , J = l,2,...,L„, k = \,2,...,K y 

• Kk=^Kj^j>'^i.^~'^n) - HMnynfcCHaa xapaKxepHCTinca ^-oro Kanana 

nepe^aHH m -oh pasneceHHOH ipynnw KanajioB nepe^anH, 

• r^te: 

Q A„ „ - K03^$HI];neHT OlteHCHHOH HMHyJIBCHOH XapaKTCpHCTHKH 

A:-oro Kanajia nepeflaHH w-oh pasHeceHHofi rpynnM, 
cooTBercTByiomHH «-OMy paspeiiiHMOMy BpeMCHHOMy nyny 
nepe^iaHHBix hhjiot cHraaJioB, 
Q T-^ _ saaepaoca n-oro paspeniHMoro BpeMeHHoro nyna 

nepeflaHHbix nnjiox cHrnajioB, 
o /M = 1,2,...,M, k = \,2,—,K, n = \,2,...,N. 
HaxoAHx oneHKy nepeflaxoHHofi 4>yHK^HH axoro KaHajia nanpaBJieHHOH 
nepeflaHH KaK npeo6pa30BaHHe Oypte ox c(i)opMHpoBaHHOH HMnyjibCHofi 
xapaKxepHcxHKH H„, j axoro Kanajia HanpaBJieHHofi nepe^aHH. 

SaaBJiflCMoe H3o6pexeHHe He HCKJHonaex bosmohchocxh oiteHKH 
nepeAaxoHHBix 4>yHKqHH KanajioB pacnpocxpaHenHH, cooxBexcxByK)n;Hx 
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3(^4)eKTHBHbiM HanpaBJieHHHM nepeflEHH c ksimjiovl h3 a^anxHBHBix aHxeHHBix 
pemexoK, jik)6bim ^ipyrHM hsbccthbim cnoco6oM. Ba^cHbiM HBJiaeTca hmchho 
onepamiH on;eHKH 3thx nepe^taTOHHBix ^yHKUHH. 

nepe^aioT c Mo6HJibHoii CTaH^HH na 6a30Byio CTanmno CHraaji 
o6paTHOH CBH3H, co/];ep:«camHH ajm KajK^ofi H3 M pasHeceHHBix rpynn KanajiOB 

nepefliaHH L„ c4)OpMHpOBaHHBIX Ha6opOB BCCOBBIX K03^(|)HD;HeHT0B 

HanpaBJiemM nepegaHH, a TaK^e coflep3KaI^Hfi flJM KaxcAOH H3 M 
pasHeccHHfcix rpynn KanajioB nepeji;aHH fljia Kaaworo hb L„ naSopoB bccobbix 
KO^^$H^HeHTOB HanpasjieHHfl nepeflaHH o^eHeHHyIO nepe^taTOHHyio 
<^yHKn;HK). 

OopMHpyiOT Ha 6a30Bofi cranmiH na KasKfloii hs M pasneceHHWx rpynn 
KanajioB nepe^i;aHH KanajioB HanpaBnenHoii nepe^aHH c HcnojibsoBaHneM 
nepe;i;aHHBix Ha6opoB bccobbix K03^(|)HUjieHT0B HanpaBJieHHfl nepe^aHH. 

Ha KaxcflOH ns M a,D[anTHBHBix anTeHHHX pemexoK KaacflBin hs L„ 
KanajiOB HanpaBneHHon nepe^aHH oGpasoBan cooTBeTCTByion;HM 6jiokom 
HanpasjieHHOH nepenann 2-m-J, me J npHHHMaex SHaneHiifl ot 1 flo L„, 
cooTBercTByioniHMH anajioroBBiMH nepeAaTHmcaMH 4-m-l - 4-m-K h 

COOTBeXCTByiOmHMH aHTeHHBIMH aJieMCHTaMH 5-m-l — 5-m-K . 

Ha nepBBiH bxoa SjioKa nanpaBJieHHOH nepe^iaHH 2-m-j nocxynaeT 
nepe^aBaeMBiH CHraaji, a na ero BxopBie BxoflBi nocxynaex naSop BecoBBix 
KO^(|K|^H^HeHXOB HanpaBJieHHH nepe^aHH {w„,j^ =hW^j.2>--^K,j,K)- 

B KaayioM us KanajioB nanpaBJieHHOH nepeAann 4>opMHpyK>x K Konnn 
BXOflHoro cHraana ^aHHoro Kanajia nai^aBJieHHOH nepe^anH h nepe^aiox hx 
no cooxBexcxByiomeMy Kanajiy nepe^aMH flanHoii pasneceHHOH rpynnBi 
KanajiOB nepe^^a^n, npeflBapnxejiBHo yMHO»cHB Ka^ayio, HanHHaa qo Bxopofi, 
Konmo BxoflHoro CHmajia na cooxBexcxByiomHH bccoboh K03(^(|)Hi];HeHx 
HanpaBJicHHa nepeAann cooxBexcxsyromero Ha6opa bccobbix KO3(^(j^Hn;HeHX0B 
HanpaBJieHna nepe^aHH. 
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K KonHH Bxojmoro cHrnajia Kanajia HanpaBJieHHofi nepeaaHH 2-m-j 
nocxynaioT Ha nepBBie bxoabi yMHO^KHxejieii G-m-l — Ha BXopBie 

Bxoffbi KOTOpBDC HOCTynaioT BecoBBie K03^(^HE[iHeHTBi HanpaBJieHHH nepe^aHH 
{w^^j^^l,W„^j2,-''yW^,jj:)' B KaacflOM H3 3nMH03KHTeJieH 6-m-l - 6-m-K 
ocymecTBJi5iK)T yMHO^CHHe cooTBexcTByiomeH A "OH KonHH CHFHajia, rja;e k 
npHHHMaex sHanenHH ox 1 flo A:, na cooxBexcxsyionpiH bccoboh K03(|)(|)Hij;HeHX 
HanpaBJieHHH nepe^iaHH W^ . j^ . 

OopMHpyiox Ha 6a30BOH cxaHii;HH ajm kscmroVl H3 M pasnecenHBix 
rpynn KanajiOB nepe^iaHH jmsi Kaac^oro h3 KanajioB nanpaBJieHHOH 
nepe;]iaHH KanajiBi KoppeK^HH cneKxpa cnraajia h KOppeKXHpyiox hx 
nepeflaxoHHBie ^ymmjm b cooxBexcxBHH c nepeAaHHBiMH oii;eHeHHBiMH 
nepeAaxoHHBiMH (^yHKii.HHMH KanajioB HanpaBJieHHOH nepe^aHH xaicHM 
o6pa30M, hxo6bi MaKCHMHsnpoBaxB Kanecxsa npHCMa HH4)opMau:HOHHoro 
CHXHajia Ha mo6hjibhoh cxaHi3;HH. 

IIpH 3XOM nepeAaxoHHyio 4>yHKij.HK) Ka^KAoro Kanana KoppeKUHH 
cneKxpa CHraajia ^^opMHpyiox xaK 4>yHKLtHio, KOMnneKCHO conpii^KeHHyio 
cooxBexcxByioni;eH oiieHeHHOH nepeaaxoHHofi 4>yHKu;HH Kanajia HanpaBneHHofi 
nepe^aHH. 

B «Cnoco5 KorepenxHOH pasneceHHOH nepefla^H CHrHajTa», naxenx PO 
JNTo 2192094, onySjiHKOBaH 27.10.2002 r. 5k>ji. JSfe 30, MTQC^ H 04 B 7/005 
noKasano, hxo xcm caMBiM flocxHraexca KorepenxHoe cjioKeHHe Bcex 
cneKxpajiBHBix cocxaBJisioniMx KonHH HH^JopMauHOHHoro cHrHana, 
nepeflaBacMBix c Ka^K^OH aAanxHBHOH anxeHHofi pemexKH b Ka^KflOM h3 
3(|)4)eKXHBHBix HanpaBJieHHH nepeflaHH, cooxBexcxBCHHo MaKCHMHSHpyexc^ 
KanecxBO npHCMa HH(|)opMaii;HOHHoro cnrnajia na mo6hjibhoh cxaHij;HH. 

Ka^KflBIH H3 6JIOKOB KOppeK^HH CHCKXpa CHFHaJia 7-1-1 - 7-M-Z^ 

M03Kex Sbixb peajiH30BaH b BH^e 4)HJiBxpa, nepeAaxoHHa^ (|)yHK^HiI Koxoporo 
paBHa 4>yHKE0HH, KOMnJicKCHo conpH:aceHHOH nepeAaxoHHOH ^ynK^mi Kanajia 
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pacnpocTpaHeHHH, cooxBexcTByiomero 3TOMy Kanany HanpaBJieHHofi 
nepeflaHH. 

OopMHpyiOT Ha 6a30BOH CTaHij;HH joflsi Ka:«flOH h3 M pasHeceHHBix 
rpynn KanajiOB nepefliaHH ajm Ka^oro h3 Z,,„ KanajioB HanpaBJieHHofi 
nepe^aHH Konmo HH(|>opMaiiiHOHHoro CHraajia h o^i;HOBpeMeHHO nepe^aiOT Bce 
c(|)opMHpOBaHHi>ie KonHH HH4)opMau;HOHHoro CHrnajia no cooTsexcTByiomHM 
KaHajiaM nanpaBJieHHOH nepe;3;aHH, npe^BapHxejiBHO nponycxHB hx nepes 
cooxBexcxByiomHe KanajiBi KoppeKii;HH cneKxpa CHrnajia. 

T. e. nepeflaiox kohhh HH4)opMaij,HOHHoro CHrnajia Ha moShjibhjheo 
cxaHij;Hio c K^yKjifl^ a/tanxHBHOH anxeHHOH pemexKH no Ka^K^OMy h3 
3(|)^eKXHBHbix HanpaBJieHHH nepeflaHH npe^BapHxenBHO CKOppeKxnpoBaB 
cncKxp Ka»woH kohhh HH(^opMai];HOHHoro cnraajia xaxHM o6pa30M, hxo6bi 
o6ecneHHXB KorepenxHoe cno:^eHHe Bcex hx cneKxpajiBHBix cocxaBJiiiion^Hx, 
Hxo MaKCHMHSHpyex KanecxBO npneivia HH(|)opManiHOHHoro CHrnajia na 
mo6hjibhoh CXaHUiHH. 

CHanajia ^^opMHpyiox kohhh HH(|>opMau;HOHHoro cHrnajia, 

OT=1 

KoxopBie nocxynaiox Ha nepBBie bxo;i;bi 6jiokob KoppeKij;HH cneKxpa cHraajia 
7-1-1 - H AaJiee na nepBBie BXOflBi 6jiokob HanpaBJieHHofi 

nepe^aHH 2-1-1 - 2~M-L^. 

B Ka^oM H3 Sjiokob HanpaBJieHHOH nepeaaHH 2-1-1 - 
4>opMHpyK)x H3 nocxynHBHieH na Hero kohhh HH^opManHOHHoro CHrnajia (c 
y^e CKoppeKXHpoBaHHBiM cneKxpoM) eme K kokhh, KOxopBie nocxynaiox Ha 
nepBBie BXO/tBi yMHO^HxeneH 6-m-l — 6-m-i5:. 

3axeM kohhh HH4)opMaH;HOHHoro cnrnajia co 

CKOppeKXHpOBaHHBIM CHCKXpOM H yMHO^KCHKBie Ha COOXBeXCXByiOH^He BecoBBie 

K03$4>Ki3;HeHTBi HanpaBJieHHH nepeAann nocxynaiox c bbixoaob 6jiokob 



52 

HanpaBJieHHOH nepe;i;aHH 2-1-1 - na BXOpBie BXOflBi 6jiokob 

cyMMHpoBaHH^ 3-1-1 — c hx bbixo^ob Ha bxo^bi anajioroBBix 

nepeflaxHHKOB 4-1-1 — c hx bbixoaob na BXOflBi aHTemiBix 

3JieMeHTOB 5-1-1 - a c hx bbixo^ob no paflHOKaHany - na 

Mo5HJiBHyK) CTaHij;mo. 

Bjiokh cyMMHpoBaHH5i 3-1-1 - o6ecneHHBaK)T 
oflHOBpcMeHHyio nepe^aHy kodhh HH^^opMaixHOHHoro CHraajia h nmiOT 
CHrHajiOB Hepes M^K KanajioB nepejsjaniD^ 

rio BTopoMy BapHanxy cnoco6 nepcAaHH cHrnajia oc3aij:ecTBJiiiK)T na 
ycxpoHCTBe, cTpyicrypHaa cxeMa Koxoporo noKasana na ^ht. 10. 

OopMHpyioT na SasoBOH CTaHipiH M pasHeceHHBix rpynn KanajioB 
nepe^aHH no K KanajioB nepe^aHH b Ka^KAofl, r;a;e Af > 1 , K>1 . 

nepeflaioT c 6a30B0H cxani^HH na MoSHnLnyio cTaHii;HK) c Ka^^ioro h3 
M'K KanajioB nepeAann pasHecennBix rpynn hhjiot cHraaji. 

OiieHHBaiOT na moShjibhoh cxanitHH c HcnojiBsoBaHHCM nepe;a;aHHBix 
nHJiox CHXHajioB HMnyjiBCHBie xapaKxepncxHKH M-K KanajioB nepefl;aHH 
pa3HeceHHBix rpynn. 

OopMHpyiox na moGhjibhoh cxaHu;HH ausl Ka:acflOH h3 M pasHecenHBix 
rpynn KanajioB nepeaaHH L„ Ha6opoB bccobbix K034)4>Kii;HeHXOB HanpaBJienn^L 
nepeaaMH no K-l bccobbix K034)4>Hn;HeHXOB HanpaBJicHHJi nepe^taHH b 
Ka^AOM Ha6ope, rae 1 < L,„ < , a m = 1, 2, . . . , M , HcnojiBsya o^eHeHHBIC 
HMnyjiBCHBie xapaKxepHcxHKH M -K KanajioB ncpe^aHH pasHeccHHBDC rpynn. 

3xy onepau;Hio bbihojihsiox anajiorHHHO xaKofi ^kc oncpaiXHH no 
nepBOMy Bapnanxy peajiH3an.HH cnoco6a ncpcAann cHrnajia. 

riepcflaiox c Mo6HnBHOH cxaHn;HH na SasoByio cxaHn;HK) cHrnaji 
o6paxHOH CBHSH, co;];ep3Kanp[H aji^ Ka:acflOH h3 M pa3HeceHHOH rpynnBi 

KaHaJIOB nepC^aHH 4, C(i)OpMHpOBaHHBIX Ha6opOB bccobbix K03^^mi,VLQnT0^ 

HanpaBJicHiM ncpcflaHH. 
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OopMHpyiOT Ha 6a30BOH crEamimi he Ka^K^oii h3 M pasHeceHHBix rpynn 
KanajiOB nepe/iaHH L„ Kanajios HanpaBJieHHOH nepe^aHH c HcnojiBSOBaHHCM 
nepeflaHHBix Ha6opOB BecoBBix K034>^HitHeHTOti HanpaBJieniM nepe^aHH. 

3Ty onepaijjno BBinojnMiOT anajioraHHO xaKoii »e onepauHH no 
nepBOMy BapnaHTy peanH3aii,HH cnoco6a nepeflaHH cHraajia. 

riepeflaiOT c 6a30BOH cxaHijHH Ha Mo6HnBHyio CTaHn;Hio c Ka:^oii h3 M 
pasHeceHHBix rpyim KaHajioB nepe^aHH no Ka^oMy H3 KanajiOB 
HanpaBJieHHOH nepeaanH hhjiot CHraaji ^jm pasneceHHOH nepe^aHH. 

riHJioT CHraajiBi flJiH pa3HeceHHOH nepeflaHH nocxynaiOT na 
cooTBeTCTBj^mne BXopBie BXOflBi cyMMaxopoB 8-1-1 - S-M-Lj^^jC bbixoaob 
KOTOpBix nocTynaioT na nepBBie bxoabi 6jiokob HanpaBJieHHOH nepe^aHH 
2-1-1 - c K BBixoAOB Ka^KAoro H3 KOTopBix nocTynaioT na 

COOTBCTCTByiOmHe BTOpBie BXOflBI 6jIOKOB CyMMHpOBaHIM 3-1-1 — S-M-JST^c 

BBixoflOB KOTopBix HOCxynaioT Ha BXOABi anajioroBBix nepe^aTHnKOB 4-1-1 — 

c BBixoflOB KOTOpBix HOCxynaiOT Ha bxo;[i.bi anxeHRBix sjieMenxoB 
5-1-1 - c BBixoAOB KoxopBix HO paflHOKaHajiy nocxynaiox na 

MoGHJiBHyio cxaHEtmo. 

Ejiokh HanpaBneHHOH nepeaanH 2-1-1 - 2-M-L^ oSecneHHBaiox 

nepeflany hhjiox CHrnajioB flJM pasneceHHOH nepe^aHH no BBiSpaHHBiM 
3(J)4>^KXHBHBiM HanpaBJieHiMM nepe^aHH. 

Oii;eHHBaiox na mo6hjibhoh cxaHi3;HH c HcnojiB30BaHHeM nepe^anHBix 
HHJiox cHraajioB ji;jiH pasneceHHOH nepe^aHH jijisl Ka:^^i;oH H3 M pasneceHHBix 
rpynn KanajiOB nepe^aHH nepe^axonHBie (j^yHKUHH KanajiOB HanpaBJieHHOH 

nepeflaHH. 

npH 3XOM oii;eHHBaiox HMnynBcnyio xapaKxepHcxHKy Ka^K^^oro h3 L,„ 
KanajTOB HanpaBJiennoH nepcAanH h (i)opMHpyiox oij;eHKy ero nepeflaxoHHOH 
(^yHKitHH KaK npeo6pa30BaHHe OypBe ox oij;eHeHHOH HMnyjiBcnoiS 
xapaKxepHcxHKH axoro KaHajia HanpaBJieHHOH nepe^aHH. 
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IlepeAaioT c Mo6njibHOH cxaHimH na GasoByio cxaHumo cHTHan 
oGpaxHOH cBasH, co;iep»camHH fljui KaacflOH h3 M pasHeceHHbix rpynn KanajioB 
nepeflaHH L„ oueHeHHBix nepe^aTOHHtix 4)yHianHH KanajioB HanpaBJieHHOH 

nepeflaHH. 

SaHBJiaeMoe H3o6peTeHHe He HCKJnoHaex bo3MO>khocth ouchkh 
nepeflaxoHHbix 4)yHKmiH KanaraoB pacnpocxpaHeHHH, c.ooxsexcxByiomHX 
34)4»eKraBHHM HanpaBJieHHHM nepe^aHH c Ka^oH h3 aflanxHBHbix anxeHHbix 
pemexoK, jiio6i.iM spyrHM hsbccxheim cnoco6oM. BaacHbiM aBnaexca hmchho 
onepanHH oi^emcH axnx ^epe;^axoHHI.IX (^yHKitHH. 

OopMHpyiox Ha GasoBOH cxaHHHH flJia Kaawoii hs M pasHeceHHbix 
rpynn KanajioB nepe^aHH fljia Ka^oro H3 L„ KanajioB nanpaBJieHHOH 
nepe^taHH Kanajibi KoppeBUHH cncKxpa cnraajia h KoppeKXHpyiox hx 
nepeAaxoHHHe (^yHKojiH b cooxsexcxBHH c nepeflamibiMH oneHeKHbiMH 
nepeAaxoHHHMH 4)yHK^HaMH KanajiOB HanpaBJieHHon nepe^aHH xaicHM 
o6pa30M, ^o6bi MaKCHMH3HpoBaxb KanecrrBa npHeMa HH4)opMaHHOHHoro 
CHraajia na moGhjibhoh cxaHii.HH. 

3xy onepaipno BHnonHaiox anajioraHHO xaKOH ace onepaii,HH no 
nepBOMy Bapnanxy peaiiH3aHHH cnocoSa nepe^aHH cHrnana. 

OopMHpyiox Ha 6a30BOH cxaHHHH j^Jia Kaawoa hs M pa3HeceHHbix 
rpynn KanajioB nepeaaHH ajiji Kaac^oro h3 L„ KanajioB nanpaBJieHHOH 
nepe^aHH Konmo HH<i)OpMaimoHHoro cnraana h oflHOBpeMCHHO nepe^^aK)x Bce 
c^iopMHpoBaHHbie KonHH HH4»opMaipioHHoro cHrnaiia no cooxBexcxsyioumM 
KanajiaM HanpaBneHHofi nepeflanH, npeflsapHxejibHO nponycxHB hx Hepe3 
cooxBexcxByioniHe Kanaiibi KoppeKHHH cneKxpa cHraajia. 

C BbixoflOB cooxBexcxsyiomHX 6JIOKOB KoppeKitHH cneKxpa cHraajia 
7_1_1 _ i-M-L^ KonHH HHcj^opMaHHOHHoro CHrnajia (c yace 
CKOppeKXHpoBaHHbiM cneKxpoM) nocxynatox na nepBbie bxoaw cyMMaxopoB 
3_1_1 _ rfle ocymecxBJiaexca HX cyMMHpOBaHHe c 
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COOTBCTCTByiOD^HMH nHJIOT CHTHaJiaMH flflU pasHCceHHoii nepeflEHH, H 

nocTynaioT flanee Ha cooTBexcxByiomHe 6jiokh HanpasjieHHOH nepejia^H 
2-1-1 - 2-M-Lu H flanee nepes cooTBCTCTByiomHe 6jiokh b pajoiHOKaHan h 
Ha Mo6HJibHyio cxaHAmo anajiornHHO nepBOMy BapHamy cnoco6a nepe^anH 
CHraajia. 

CyMMaxopbi 8-1-1 - 8-M-Z,^ o6ecneHHBaiox OAHOBpeMeHHyio 
nepe^tany KOirafi HH<^opMa^HOHHO^o cHraajia h nnjiox cHraajiOB fljia 
pasHeceHHOH nepenanH no Bi,i5paHHi>iM 34)4)eKXHBHi>iM HanpaBJieHH^M 
nepeflaHH. 

IlpH 3XOM Bce nepeAasaeMMe hhjiox cnraajiH, nnnox cHraanBi jtna 
HanpasjieHHOH nepeAaHH h HH<^opMa^HOHHBIH CHraaji opxoroHajiBHBi hjih 
KBasHOpxoroHancbHbi MejK^iy co6oh. 

no xpexteMy Bapnanxy cnoco6 nepe;iaHH CHrnana ocyntecxBJiaiox na 
ycxpoHcxBe, cxpyKxypnaa cxcMa Koxoporo BBinojiHena na ^vsr. 10. 

OopMHpyiox Ha 6a30BOH: cxaHipm M pasneceHRBix rpynn KanajioB 
nepe;i;aHH no K KananoB nepe^aHH b KaacflOH, r^e M > 1 , > 1 . 

nepe^aiox c GasoBofi cxaHmm na Mo6HJiBHyio cxanAHio c Ka»:floro h3 
M-K KanajioB nepe^aHH pasHeceHHbix rpynn nnjiox cnraaji. 

0^eHHBaIox Ha Mo6HJiBHOEi cxaH^HH o HcnojibsoBaHHCM nepeaaHHbix 
nHJiox CHraajioB HMnyjibCHbie xapaKxepncxnicH M-K KanajiOB nepeflann 

pasHeceHHbix rpynn. 

OopMHpyiox Ha MoGnjibHOH cxaHipm flJia Kaacflon h3 M pasHeceHHbix 
ipynn KanajioB nepeflann L„ naSopoB bccobbix K03(|>4)rameHX0B HanpaBJieHHH 
nepeflaHH no K-\ bccobbix K03(|)4>HmieHXOB nanpaBJieHHa nepe^aHH b 
Ka^OM Ha6ope, r^te l^L„^K, a m = l,2,...,M, Hcnojibsya o^eHeHHbIe 
HMnyjibCHbie xapaKxepHCXHKH M-K KanajiOB nepeAann pasHeceHHbix rpynn. 

3xy onepauHio Bbinojinaiox anajioraMHO xaKofi >Ke o^epa^HH no 
BxopoMy BapHaHxy peajiHsauinn cnocoSa nepejtaHH cnraajia. 
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0^eHHBaIOT Ha Mo6HJibHofi CTaHi;HH «Jia KasKffOH H3 M pasHeceHHbix 
ipynn KanajiOB nepe^aHH flJia Ka^^oro h3 L„, Ha6opoB BecoBbix 
K034>(|)mmeHTOB HanpaBJieHHs nepeflanH nepesaTOHHyio 4)yHK^rao Kanajia 
HanpaBJieHHoS nepeaanH, cooTBCTCTByiomero axoMy Ha6opy. 

3Ty onepamno BwnojiiMioT anajioraHHo xaKOH »:e o^epa^HH no 
BTOpOMy BapHamy peaJiHsanHH cnoco6a nepe^aHH cHrnajia. 

nepe^aioT c moShjibhoh cramim na 6a30Byio cxanmno CHTHaji 
o6paTHOH CBflSH, coAep^amHH flJiH Ka«;[^OH hb M pasHecgHHoii rpynnti 
KanajiOB nepe^aHH L„ c^opMHpoBaHHBix Ha6opoB bccobbix KO^$(|)H^HeHTOB 

HanpaBJieHHfl nepe^iaHH. 

OopMHpyioT Ha 6a30BOH CTanmiH na Ka^oH hs M pasneceHHBix ipyim 
KanaJioB nepeflaHH 4, KanajioB HanpasjieHHOH nepe^aHH c HcnojiBSOBaHHCM 
nepeflaHHHX HaGopoB bccobbix K0^4)4►H^HeHTOB HanpaBnenHa nepe^anH. 

3Ty onepanmo BunojiHHioT anajioraHHO xaKOH ace o^epa^HH no 
BTopoMy BapnaHTy peannsanHH cnoco6a nepe;i;aHH cHraajia. 

IlepeflaioT c 6a30BOH cTannHH na Mo6HJii>Hyio cxaHnHio c KajK^oH h3 M 
pa3HeceHHi»ix rpynn KanajiOB nepeflann no Ka^oMy h3 KanajioB 
HanpaBJieHHOH nepeflann raiJiox cnraaji ajih pa3HeceHHOH nepeflann. 

OneHHsaiox na Mo6HJibHOH cxannHH c HcriojibsoBaHHeM nepe;i;aHHbix 
nnjiox CHraajioB flJia pasHeceHHoii nepeAann ajm Ka^Aofi h3 M pa3HeceHHbix 
ipynn KaHajioB nepe^iann nepeflaxoHHbie ^ymaxsiu L„, xanajioB HanpaBneHHofi 

nepeAaHH. 

3xy onepauHK) BbinojiHHiox aHajioraHHO xaKofi ace o^epa^HH no 
BXopoMy BapnaHxy peajiH3anHH cnoco6a nepe^aHH cnraajia. 

06beAHHaiox na moShjibhoh cxaH^HH Kaac^oH H3 M pa3HeceHHbix 
rpynn KanajiOB nepe^aHH o^eHKH nepeflaxoHHOH 4^yHK^HH KasKfloro H3 L„, 
KanajiOB HanpaBJieHHoii nepe^aHH, noJiyneHHwe c HcnojibsoBaHneM K hhjiox 
cHrnajioB, nepeflaBaeMbix c 3xoh pa3HeceHHOH rpynnbi KanajioB nepe^aHH, h 
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nojiyHCHKBie c HcnonbsoBaHHeM nnjiox cHraana joyifl pasnecSHHoii nepeflanH, 
nepeflaBacMoro c 3toh paaneceHHOH ipynnti KaHanoB nepe^aHH. 

npH 3TOM, HanpHMep, ycpeAHaioT jiaHUbie abc o^eHKH nepeaaTOHHOH 
^yHKiXHH c BecaMH, o6paTHO nponopiiHOHajiBHbiMH xapaKTepHCTHKaM omH6oK 
3THX ori;eHOK. 

TaKoe ycpeflHeHHe o6ecneHHBaeT MHHHMajibHyio oiira6Ky 
o6-BeAHHeHHOH OKemcH b cjiynae rayccoBCKoro xapaicrepa omH6oK flaHHtix 
ji^yx on;eHOK. 

SaflBJiacMoe H3o6peTeHHe ^onycKaex HcnojiBsoBaHHe jno6oro ^rpyroro 
HSBecTHoro cnoco6a odieflnHeHiM AByx oiichok nepeAaxoHHOH ^ynKmrn 
Kanajia Haiq)aBneHHOH nepe;i;aHH. BaacHtiM select aBJiaexca onepamiH 
o6i.e;pffleHHa ^laHHBix flsyx onenoK c ^eJIbK) yMeHBmeima oiiih6kh pesyntxaxa 
o6teflHHeHHa. 

nepe^aiox c moGhjibhoh cxanipiH na 6a30ByK) cxaHii,Hio CHraaji 
o6paxHOH csasH, coflepacaimiH jsjisi Kaac^oH hs M pasHeceHHLix rpynn KanajioB 
nepeflaHH L„ o^eHeHHBIX nepe^taxoHHBix (|)yHKi^ni KanajioB nanpaBJieHHOH 

nepeAaHH. 

OopMBqpyiox na 6a30BOH cxaHE(HH pjm ksckroPl H3 M pasHeceHHbix 
rpynn KanajioB nepeflann ^tJia Kaacfloro hs 4, KanajioB nanpaBJieHHOH 
nepeflaHH KanajiBi KoppeK^HH cneKxpa cHraajia h KOppeKxnpyKDx hx 
nepeflaxoHHwe (j^yHKUiHH b cooxbcxcxbhh c nepeAaHHbiMH oD,eHeHHMMH 
nepcAaxoHHBiMH 4)yHKitHHMH KanajioB nanpaBJieHHOH nepe^aHH xaKHM 
o6pa30M, Hxo6bi MaKCHMHSHpoBaxB KanecxBa npaeivia HH4>opMaii;HOHHoro 
cHraajia na mo6hjilhoh cxaniUHH. 

3xy onepanHK) BbinojiHaiox ananoraHHo xaKoii 3Ke onepaii;HH no 
BXopoMy BapHanxy peajinsauHH cnoco6a nepeAann CHraajia. 

OopMHpyiox Ha 6a30BOH cxaHiiHH fljia KaaEWOH hs M pasHeceHHbix 
rpynn KanaJioB nepe^aHH fljia Ka3K^;oro hs L„, KanajioB nanpaBJieHHOH 
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nepe^aHH Komno HH(|>opMauHOHHoro cnraajia h oAHOBpeMCHHO nepeflaiOT see 
c4»opMHpoBaHHBie KonHH HH(|»opMa^HOHHO^o CHraajia no cooTBeTCTByiomHM 
KanajiBM HanpaBJieHHOH nepeaaHH, npeflBapHxejiBHo nponycTHB hx nepes 
cooTBCTCTByiomHe KanajiBi KOppeio^HH cneicrpa CHraana. 

3Ty onepamno BtmojiiMioT aHajioriiHHo xaKOH 5Ke onepaiiHH no 
BTopoMy BapnaHTy peajrasamm cnoco6a nepeAann CHraajia. 

SaaBJweMa^ ipynna Hsoeperemm cnoco6 nepe^aHH CHraajia (BapnaHTbi) 
H ycxpoHCTBO jvm ero peajrasamm (BapnaHTti) oGjia^aioT cjieayiomaMH 
cymecTBeHHbiMH npeHMymecxBaMH no cpaBHerano c nsBecTHtiMH b aaHHon 

o6jiaCTH xeXHHKH, HSoSpeTeHHSMH. 

Bo-nepBBDC, ona oGecneHHBaer KorepeHTHoe cjio^enne Konmi 
HH(|)opMa^HOHHO^o cHinajia na npneMHoii cxopone b cjiynae nacTOXHO- 
cejieKXHBHbix saMHpaHHH CHrnajia. 

Bo-BxopBix, ona nosBOJiaex snaHMxejibHO yBejiHHHXB KonHHecxBO 
KanajioB nepe^aHH h, cooxBexcxBeHHO, noBBicnxB 34.4)eKXHBHOCxB ycpeflHeHHH 
^eAHHra. 

B-xpexBHX, oHa nosBOJwex noBBicHXB KanecxBO ouchok nepe^axoHHBix 
(|)yHK^HH KananoB nanpaBJieHHOH nepe^aHH n, cooxBexcxBCHHO, noBBicHXB 
34>4>eKXHBHocxB KorepeHXHOXo cjio»ceHHH KonHH HH(3?opMa^HOHHO^o CHraajia 
Ha npHCMHOH cxopone, hxo yBejiHHHBaex KanecxBO npneMa na moShjibhoh 
cxanqHH. 

OnncanHBie npeniviymecxBa b coBOKynnocxH nosBOJiaiox cymecTBeHHo 
noBBicHXB 34)(|>eKXHBHOcxB ncpeflaHH HH4)opMa^HOHHO^o cnraajia b npHMOM 
Kanajie cbhsh h, cooxBexcxBeHHO, MaKCHMHsnpoBaxB KanecxBO npneMa 
HH^opMa^HOHHO^o cnraajia na mo5hjibhoh cxaH^HH. 

3xH npeHMymecxBa flocxnraioxcH sa cnex KoppeKxnpoBKH cncKxpa 
Konirii nepeaaBaeMoro nH4»opMaimoHHoro cnraajia, nepeAann Konira 
HH(|)opMauHOHHoro cHraajia c Ka^on aflanxKBHon anxeHHon pemexKH b 
Ka^AOM 34»4>eKXHBHOM HanpaBJieHHH nepe^aHH, o^eHKH nepeAaxoHHBix 
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(|)yHK^HH KanajioB HanpaBJieHHoii nepe^aHH no iranoT cHraajiaM, 
nepe^aBaeMbM c KaacAoro OHTeHHoro sjieMeHxa, no nnjioT CHraajiaM juisi 
paaneceHHOH nepejianH, nepeflasaeMfciM c KajKAoii aflanxHBHOH anxeHHOH 
pemexKH no KaacflOMy h3 3^4)eKTHBHBix HanpasneHHii nepeaanH, a xaicme 
od-beffumQUBSL naHHbix AByx o^eHOK. 
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OOPMYJIA HSOBPETEHHH 
1. Cnoco6 nepeflEHH cHTHajia, saKjnonaiomHHCfl b tom, hto 4)opMHpyK)T 
Ha 6a30B0H craHum M pasHecSHHBix rpyim KanajioB nepe^aHH no K KanaJiOB 
nepe^aHH b Kaac;ioH, r^e M>1, K>1, nepcAaioT c SasoBoii cxaHimH na 
Mo6HJii>Hyio cTanmno c Ka^floro h3 M-K KanauoB ^epe;^aHH pasHeceHHtix 
rpynn nnjiox cHraaji, o^eHHBaK)T Ha mo6hjii>hoh cTaH^HH c HcnojitsoBaHHeM 
nepeAaHHBix muioT CHraanoB HMnyjibCHwe xapaKxepHCTracH M-K KanajioB 
nepe^aHH pasHeceHH&ix rpynn, oxjiHHaiomHHca tcm, hto 
4>opMHpyK)T Ha Mo6HJibHOH cxaHnHH RJUL Ka^flOH H3 M pasHeceHHBix rpynn 
KaaajioB nepe^aHH Z,„ Ha6opoB bccobbix K03(|»(i)HnHeHT0B nanpaBJieHH^ 
nepe^aHH no K-1 bccobbix K034)^m?HeHTOB HanpaBJiemia nepe;iaHH b 
Ka^AOM Ha6ope, me 1<L„<K, a m = l,2,...,M , HcnojiBsyH oncHeHHBie 
HMnyjiBCHBie xapaKTepHCxmcH M-K KanajioB nepe^aHH pasHeceHHBix rpynn, 
o^eHHBaIOT Ha moShfibhoh craHmiH ffiia Ka^oii h3 M pasnecenHBix rpynn 
KanajioB nepe^aHH pjisi Ka^Kfloro hs L„ Ha6opoB bccobbix K03(i)4)miHCHTOB 
HanpaBJicHHH nepe^aHH nepc;iaTOHHyK) ^jyHKnmo Kanajia HanpaBnenHOH 
ncpc^aHH, cooTBCTCTByiomcro sTOMy Ha6opy, nepc;^aioT c mo6hjibhoh 
cTaH^HH Ha 6a30Byio cxaimmo curnaji oGpaxHOH cbhsh, co^tcp^amnS msi 
KaacAOH h3 M pasHeccHHBix rpynn KaaajioB ncpcAann Z,„ c4>opMHpoBaHHBix 
Ha6opoB BCCOBBIX Koa^^HnHCHTOB HanpaBJicHiM nepe^aHH, a xaicace 
coACpacamHH ksmroPl H3 M pasHeccHHBix rpynn KanajioB nepcflaHH ma. 
Kaacfloro H3 L„, Ha6opoB bccobbix Koa^^imncnxoB HanpaBJiemwE ncpcAann 
o^CHCHHyIO nepcAaxoHHyio (j^yHKmno, <|)opMHpyiox na GasoBofi cxaH^HH na 
KaacflOH H3 M pasHCCCHHBix rpynn KanajiOB nepcAann L„, KanajioB 
HanpaBncHHOH nepcAaHH c HcnojiBSOBainicM nepe7i;aHHBix naSopoB bccobbix 
K0^4)(i^H^HCHX0B HanpaBJicHHH nepe^aHH, (|>opMHpyK)x na GasoBofi cxaH^HH 
fljia KaacflOH h3 M pa3HCceHHBix rpyim KanajiOB ncpcAann ajih Kaac^oro hs L„, 
KanajioB HanpaBJicHHOH nepcAanH KanajiBi KoppcKnHH cncKxpa CHnaajia h 
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KoppeKTHpyioT Hx nepeflaTOHHBie (JjyHKipjH b cootbctctbhh c nepeaaHHBiMH 
oueHCHHiiMH nepeflaroHHtiMH <]^yHKi];ii5iMH KaHajioB nanpaBJieHHOH nepe^ia^H 
TaKHM o6pa30M, hto6bi MaKCHMHSHpOBaxB KanecTBa npneivia 
HH^opMa^HOHHO^o cHraajia Ha mo6hjibhoh cxanuHH, ^opMHpyioT na 6a30BOH 
cTaHiiHH AJW KaacflOH H3 M pasHeceHHBix rpynn KanajiOB nepe^aHH ^yia 
KaacAoro H3 L_ KananoB nanpaBJieHHoii nepeflann KonHio HH4)opManHOHHoro 
CHrnaJia h oflHOBpeMeHHO nepeflaioT Bce c<|)opMHpoBaHHBie KonHH 
HHct>opMa^HOHHO^o cHraajia no cooTBexcxByKjmHM KanajiaM HanpaBneHHoii 
nepe^iiaHH, npeflBapirrejiBHo nponycxHB hx nepes cooxBexcxByionme KEHanBi 
KoppeKHHH cneKxpa cnraana. 

2. Cnoco6 non. l,oxjiHHaion];HHCH xeM, hxo Bce nepeaaBaeMBie 

HHJIOX CHrHaHBI H HH^OpMan;HOHHHH CHTHaJI OpXOrOHaJIBHBI HJIH 

KBasHOpxoroHajiLHBi Me3K;i;y co6oh. 

3. Cnoco6 nepe^aHH CHraajia, saioiioHaiomiHHCH b xom, hxo 4>opMHpyK)x 
Ha 6a30Bofi cxaHitmi M pasneceRHBix rpynn KanaJioB nepe^taHH no K KanajiOB 
nepeAaHH b KaacAofi, r^e M^l, K>\, nepe^aiox c 6a30BOH cxanipiH na 
Mo6HJibHyK) CTannmo c Ka^floro h3 M-K KananoB nepe^aHH pasHeceHHbix 
rpynn nnjiox cHrnaji, o^eHHBaIox na mo6hjibhoh cxani^HH c HcnojibsoBaHHeM 
nepeaaHHBix nniiox cHraajiOB HMnyjiBCHtie xapaKxepHcxHKH. M-K KanajioB 
nepe;^aHH pasneceHHBix rpynn, oxjiKHaiomnficH xcm, hxo 
(|>opMHpyioT na Mo6HJibHOH cxaH^HH flna KaacAOH H3 M pa3HeceHHBix rpynn 
KanajioB nepejtaHH nadopoB bbcobbix K03(^(|)Hi].HeHX0B nanpaBJieHH^ 
nepe^aHH no K-\ bccobbix KO^(|)4)H^HeHxoB HanpaBneHHH nepe^aHH b 
Ka^AOM Ha6ope, 1<L„,<K, a m = l,2,...,M, HcnojiBsya o^eHeHHBIe 
HMnyjiBCHbie xapaio^pHcxHKH M-K KanajioB nepeAann pasHeceHHbix rpynn, 
nepeflaiox c moGhjibhoh cxaH^HH na GasoByio cxaH^HK) CHrnaji o6paxHOH 
CBflSH, coAep:acani;HH ajm KaacflOH h3 M pasneceHHOH rpynnM KanajioB 
nepe^aHH L„ c^opMHpoBaHHBix Ha6opoB bccobbix K03(^(|)Hii;HeHX0B 
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HanpaBneHHa nepe^aHH, 4>opMHpyK)T Ha SasoBOH CTaH^HH na KaagioH H3 M 
pasHeceHHfcix rpynn KanajiOB nepe^aHH L„ KanajioB nanpaBJieHHOH nepe^iaHH c 
HcnojibsoBaHHeM nepeflaHHtix naSopoB ■ secoBbix K034>4)HUHeHTOB 
HanpaBneHHJi nepejiaHH, nepeaaioT c 6a30Bofi CTaH^HH na MoGHJitHyio 
CTaH^HIo c Kaay^oii h3 M pasHeceHHbix rpynn KanajioB nepejianH no KaacflOMy 
H3 £,„ KanajioB HanpasjieHHOH nepe^aHH rauiox cHrnan ajw pasneceHHOH 
nepe^aHH, oueHHBaioT na moGhjibhoh craHipm c HcnojibsoBanHeM 
nepeAaHHbix nHJiox CHrnajiOB pasnecgHHOH nepeflann ^jih Ka^ofi h3 M 
pa3HeceHHi.ix rpynn KanajioB nepe^ann nepeAaxoHHtie (|)yHK^HH L„ KanajioB 
nanpaBJieHHOH nepej^ann, nepe^aioT c Mo6HJibHOH cxaHHHH na 6a30Byio 
cxaHHHK) cHXHaji o6paxHOH cBasH, co;^epaca^^HH ffna KaxcAOH h3 M 
pa3HeceHHbix rpynn KanajioB nepeflanH Z,„ oneHeHKbix nepeAaxoHHHX 
^yHKHHH KanaJioB HanpasjieHHOH nepeflaHH, 4>opMHpyiox na 6a30B0H cxannHH 
Ka^ofi H3 M pasHeceHHbix rpynn KanajioB nepeaanH wia Ka^floro hs L„ 
KaaajioB nanpaBJieHHOH nepeflaHH Kanajiti KoppeKHHH cncKxpa cHraajia h 
Koppeicrapyiox hx nepe;^axoHHbIe ^ynicHHH b cooxBexcxBHH c nepeflaHHbiMH 
oHenenHbiMH nepcAaxoHHtiMH ^ynicHHaMH KanajioB nanpaBJieHHOH nepe^aHH 
xaKHM o6pa30M, Hxo6i>i MaKCHMHsnpoBaxb KanecxBO npneMa 
HH4>opMaHHOHHoro CHrnajia na MoGHJibnoii cxaHHHH, 4>opMHpyioT na GasoBOH 
cxaHHHH KaamoH H3 M pasHeceHHbix rpyrai KanaJioB nepe^aHH flJia 
Ka^oro H3 L„ KanaJioB nanpaBJieHHOH nepeflann Komno HH4)OpMaHHOHHoro 
CHrnajia h o;iHOBpeMeHHO nepeflaiox Bce c(|)opMHpoBaHHbie Konnn 
HH^JOpMaHHOHHoro cHrnajia no cooxsexcxByiomHM KanajiaM nanpaBJieHHOH 
nepcAaHH, npeflBapHxejitno nponycxHB hx nepes cooxBexcxsyiomHe Kanajibi 
KoppeKHHH cneKxpa cHrnana. 

4. CnocoS nepeAaHH cnrnajia, saKjnonaiomHHca b xom, hxo 4>opMHpyK)x 
na 6a30B0H cxaHHHH M pa3HeceHHBix rpynn xanajioB nepe^aHH no K KanajioB 
nepe^aHH b KaacflOH, r^e M>1, AT^l, nepeaaiox c 6a30BOH cxannHH na 
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MoSHJibHyK) CTaHmno c Kaac^toro h3 M-K KanajiOB nepe^aHH pasHCceHHMX 
rpynn muioT cnraaji, oiiieHHBaiOT Ha Mo6HJibHOH cTaH^HH c HcnonbsoBaHHeM 
nepeflaHHbix iihjiot cHrHanoe HMnyjitcHue xapaicrepHCTHKH M-K KaHanoB 
nepe^aHH pasHeceHHBix rpynn, oTJiHnaiomHHca TeM, hto 
(|)opMHpyK)T Ha Mo5iiJibHOH cTaHi^HH KaiKjipVL H3 M pasHcceHHbix rpynn 
KananoB nepe^aHH Z,„, Ha6opoB BecoBMX K03(|)^HUHeHT0B HanpasjieHHa 
nepe^aHH no K-\ BecoBbix K03^(|>HipieirroB HanpaBJieHEW nepeflaHH b 
KaawoM Ha6ope, rue \<L„<K, a m = l,2,...,M, ncnojiBsya oneHeHHbie 
HMnyjiBCHwe xapaKiepHCTHKH M-K KanajiOB nepe^aHH pasHecennbix rpynn, 
o^eHHBaIOT Ha Mo6Hjn.HOH cxanipEH ajm Ka»cflOH h3 M paaneceHHbix rpynn 
KanajioB nepe^aHH jim KdcsajxoTO hs L„ Ha6opoB bccobbix K034)4)HnHeHTOB 
HanpaBJieHHa nepe;iaHH nepeflaTOHHyio 4>yHKi^no Kanajia HanpaBneHHoft 
nepeflaHH, cooTBexcTByiomero axoMy naSopy, nepeflaioT c Mo6HJibHOH 
cxaHDiHH Ha GasoByio cxaHi^mo CHrnaji o6paxHOH cbhsh, co^tepacammi fljia 
KaacAOH H3 M pasHeceHHOH rpynnti KanajioB nepeAann L„, c(|)opMHpoBaHHbix 
Ha6opoB BecoBbix K03^(i)HHHeHT0B HanpaBJicHHa nepcAaHH, (|)opMHpyK)T na 
6a30BOH cxaHHHH Ha KaacflOH h3 M pasneceHHbix rpynn KanajioB nepe^aHH L„ 
KanajioB HanpaBJieHHoii nepe^aHH c Hcnoj[b30BaHHeM nepejiaHHbix Ha6opoB 
BecoBbix K034)(|>HnHeHXOB HanpaBJieHHH nepeflaHH, nepe^aioT c 6a30BOH 
cxaH^HH Ha MoSHJibHyio cxaH^HK) c KaacflOH h3 M pa3HeceHHbix rpynn 
KanajioB nepe^aHH no KasiwoMy hs KananoB HanpaBJienHOH nepeflann hmjiox 
CHrnan flna pasHecenHoii nepeAann, oncHHBaiOT Ha moGhjibhoh CTannHH c 
HcnojH,30BaHHeM nepeAaHHbix nHJiox CHraajioB wifl pasneceHHOH nepeAann 
fljiH KaacflOH H3 M pasHeceHHbix rpynn KanajiOB nepe^aHH nepeAaxoHHbie 
4)yHKU,HH 4, KanaJioB nanpaBJieHHOH nepeflanH, o6-beAHHflK>x na Mo6HJibHofi 
cxaH^HH fljia KaacflOH h3 M pasHecennbix rpynn KanajioB nepe^aHH oJneHKH 
nepeAaxoHHOH 4>yHKHHH KaMCfloro h3 KanajioB HanpasneHHOH nepcAaHH, 
HOJiyHeHHbie c HcnojibsoBaHHCM K nnjiox cHrnajioB, nepeAasaeMbix c 3xoh 
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pasHeceHHOH rpynnw KanaJioB nepe^aHH, h nojiyHeHHtie c HcnoJiBsosaHHeM 
nHJioT CHraajia pfls. pasneceHHOH nepe^aHH, nepefl;aBaeMoro c 3toh 
pasHeceHHoS rpyniiLi KaHajioB nepe^aHH, nepe^aioT c Mo6HJibHOH CTanmiH Ha 
6a30ByK) CTanmiK) cnraaji oSpaxHOH cnasH, coAep^amHH ^cjih Ka^cnoS H3 M 
pasHeceHHbix rpynn KanajioB nepeAann L„, oueneKHbix nepeaaTOHHbix 
^ynKDjm KaHajiOB HanpaBJieHHoS nepeAa^H, (^opMHpyioT na 6a30BOH cTaH^HH 
fljiH KaacAOH H3 M pasHeceHHbix ipynn KanajioB nepe^aHH ajia Ka^oro H3 L„, 
KanajioB HanpaBJieHHOH nepeflaHH KaHanBi KOppeiaiHH cneKxpa CHraajia h 
KoppeKTHpyioT HX nepeflaxoHHbie 4>yHKipiH b cooxBexcTBHH c nepeAaHHBiMH 
oaeHeHHbiMH nepeaaroHHBiMH <|>yHia;HaMH KanajioB naiipaBneHHOH nepe^aHH 
xaKHM o6pa30M, hxo6bi MaKCHMHSHposaxB KanecxBO npHCMa 
HH4)opMaaHOHHoro CHraajia na mo6hjibhoh cxanuHH, d^opMHpyiox na 6a30BOH 
cxaHii;nH KasKflOH H3 M pa3HeceHHBix rpynn KanajiOB nepe^aHH fljia 
Kaacfloro H3 L„, KananoB nanpaBJieHHOH nepeAann Konrao HH^opMaipLOHHoro 
CHPHaJia H oAHOBpeMCHHO nepe^aiox Bce c4)opMHpOBaHHBie Koram 
HH4^opMa^HOHHO^o CHraajia no cooxBexcxByiomHM KanajiaM nanpaBJieHHOH 
nepe^aHH, npeflBapHxejiBHO nponycxHB hx nepes cooxBexcxsyion^ie KanajiBi 
KoppeKHHH cneKxpa CHrnana. 

5. Cnoco6 no n. n. 3 hjih 4, oxjiMHaiomnficH xcm, hxo see 
nepe^aBaeMBie nnjiox cHrnajiBi, nnjiox cnraajiBi ajih nanpaBJieHHOH nepeAann 
H HH4)opMai5HOHHBiH cHmaji opxoroHajiBHBi Hjra KBasHOpxoronajiBHBi MeacAy 
co6oH. 

6. Cnoco6 no n. n. 1 hjih 3, hjih 4, oxjiH^aiomHHCH xeM, hxo AJia 

4)OpMHpOBaHHa Ha Mo6hJIBHOH CXaH^HH AJia Ka^CAOH H3 M paSHCCeHHBIX 

rpynn KananoB nepcAaHH L„ naGopoB bccobbix K03(|)$Hi;HeHX0B HanpaBneHna 
nepcAaHH no K-l bccobbix K03<]^4)Hii;HeHX0B HanpaBJicHHH nepcAaHH b 
Ka^cAOM Ha6ope ^opMHpyiox AJia Ka:acAOH H3 M pasHeceHHBix rpynn KananoB 
nepeAaHH ajm KaacAoro hs N, trq N>l, paspeuiHMBix BpeMeHHBix Jiynefi 
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nepeflaHHBDC iihjiot cHrnajiOB uarprnxy npocxpaHCTBeHHOH KOppejiamra no 
4)opMyJie 



rfle /j„,t„ — K034>4)Hu;HeHT oi^eHCHHoii HMnynbCHoii xapaicrepHCTHKH ^- 
oro Kanajia nepefla^H m -oh pasHeceHHOH ipynnBi, cooTseTCTByiomHH n -ouy 
paapenmMOMy BpeMCHHOMy Jiyny nepeaaHHbix hhjiot CHraajiOB, m=l,2,...,M , 
k = l,2,...,K, n = \,2,...,N, X* - onepamifl KOMimeKCHoro conp^DKeHHH x, 

(|)opMHpyiOT wiH KaacflOH H3 M pasHeceHHBix rpynn KanajioB nepeflanH 
MaxpHiiy npocxpaHCTBeHHOH KOppejiamm Bcex paspenniMBix BpeMeHHux 
jiyneii no ^opMyjie 

«=I 

4)opMHpyioT fljia KaacAOH h3 M pasHeceHHbix rpynn KanajioB nepe^aHH 

yCpCAHeHHyK) MaTpH^y npOCTpaHCTBCHHOH KOppeJIflHHH R„{i), W z>l - 

HOMep mara ycpeAHeniia, no (|)opMyjie 

FAe 0 < a < 1 - K034>4>HnHeHT ycpe^neHHa, 

ocymecTBJiaiOT pasjiojKeHHe ycpeflHeHHOH MaxpHHti npocxpaHCTBeHHOH 
KOppejiHHHH R„{i) Ha co6cxBeHHtie snaneHHa d„j, h cooxBexcxByiomHe hm 
co6cTBeHHi,ie BeKTopa F„,,,, rfle k = \,2,-:,K; Bbi6HpaK)T cpe^H co6cTBeHHi.ix 
SHaneHHH e^ ,, MaKCHMajibHoe co6cTBeHHoe sHaneHHe e„,^^, BbiGnpaioT cpe^H 
Bcex co6cTBeHHBix SHaneHHii xaicHe co6cTBeHHwe SHaneHHa 6^ . , j^m Koxoptix 
BBinojiHaeTca ycjioBHe 
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FAe 0^fi<\, j = l,2,...,L„, a pasHO KOJiHHecTBy co6cTBeHHi,ix 
sHaHeHHH e„ j , jyia Koropwx BBmojiHaexca AaHHoe ycjioBHe, 

Bbl6HpaiOT L„ C06CTBeHHbIX BeKTOpOB' V„j, cooTBercTByiomHX L„ 
Bbl6paHHBIM C06cTBeHHI.IM SHaHCHHaM S^j , 4>opMHpyK)T L„ Ha6opoB BeCOBblX 

K034K|>HHHeHTOB HanpaBJicHHa nepeflaHH no 25: -1 BecoBbix K03(|>4iHimeHTOB 
HanpaBJieHHH nepe^aHH b Ka^oM Ha6ope no (|)opMyjie 



rfle W„jT, - A:-biH secoBOH Koa^^HnneHT HanpaBJieniM nepe^aHH y-oro 
naSopa BecoBbix KO^$4^H^HeHTOB HanpaBJieniM nepe^aHH, m -oh paaneceHHOH 
rpynnbi KanaJioB nepeflann, V^ .j^ - k-i>m. sjieMCHT y-oro co6cTBeHHoro 
BeKTOpa ycpeflHeHHOH MaTpnnbi npocTpancTBeHHofi Koppejiamm m-OH 
pasHeceHHOH rpynnw KanajioB nepefl;aHH, m = l,2,...,M, y = 1,2,...,Z,„, 

A: = 2,3 K. 

7. Cnoco6 no n. n. 1 hjih 4, oTJiHHaion;HHCH tcm, hto npH oneHKC 
Ha Mo6HnbHofi CTaH^HH AJiH Ka^flOH H3 M pasHeceHHbix rpynn KanajioB 
nepeAaHH ^Jia Ka^oro H3 L„ Ha6opoB bccobbix K03(|K|)HnHeHT0B HanpaBJieHUfl 
nepe^aHH nepeaaTOHHOH 4>yHKnHH 3Toro Kanajia nanpaBJieHHOH nepeAann 
<|)opMHpyK)T HMnyjibcnyio xapaKxepHCTHKy 3Toro Kanajia HanpaBneHHoii 
nepeAaHH no 4)OpMyne 

K 

k-l > 

Tjie W - k-hm secoBofi KosA^EDUtneHT nanpaBJienHfl nepeAann y-oro 
Ha60pa BecoBbix K03$(|)HnHeHT0B HanpaBJieHHH nepeAann, m -oh pasneceHHOH 
rpynnbi KananoB nepeAann, m = l,2,...,M , y = 1,2,. ..,!,„,, k = l,2,...,K , 

Kk=i,Kkn-^{^~'^n) - HMnyjibcnaa xapaKTepncTHKa A:-oro Kanajia nepeAann 
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w-OH pasHcceHHOH rpynnbi KanajioB nepe^anH, rfle A„,.a,„ - K034)4»imHeHT 
o^eHeHHOH HMnyjiBCHOH xapaKxepHCTHKH k-OTO Kanajia uepejianvi m-oii 
pasHeceHHoii rpynnti, cooTBercTByiomHfi n-OMy paspeiiiHMOMy BpeMeHHOMy 
jiyny nepeflaHHBix nnjiox CHraajioB, r„ - 3aflep5KKa n-oro paspeiuHMoro 
BpeMCHHoro Jiyna nepe;[i;aHHi.ix iihjiot CHrnajioB, m = l,2,...,M , k = l,2,...,K, 
n = l,2,...,N , 

Haxo^tHT ouemcy nepe^aTOHHOH 4>yHK^HH 3Toro Kanajia HanpaBJieHHoii 
nepe^aHH xaK npeo6pa30BaHHe Oypte ot c(|)opMHpoBaHHOH HMnyjitcHOH 
xapaicrepHCTHKH H„ j axoro Kanajia HanpaBJieHHOii nepeflanH. 

8. Cnoco6 no n. n. 1 hjih 3, hjih 4,oTJiHHaK)mHHca tcm, hto npH 
<|>opMHpoBaHHH Ha 6a30BOH CTaH^HH Ha Ka^OH H3 M pasHeceHHBix rpynn 
KaHajioB nepe^aHH L„ KanajioB HanpaBneHHofi nepeflaHH b xa^AOM hs L„ 
KanajioB 4)opMHpyioT K Konng BxoflHoro cnraajia saHHoro Kanana 
HanpaBJieHHOH nepe^tann h nepe^aiox hx no cooxBexcxeyiomeMy Kanajiy 
nepe^aHH ;taHHOH pasHeceHHofi rpynnw KanajioB nepe^aHH, npeflBapaxejiBHo 
yMHoacHB Kaag^yK), nanHHaa co BxopoH, kodhio BXOflHoro cHraana na 
cooxBcxcxByiomHH BecoBOH K03(i)4>HipieHx HanpaBneHHH nepe^aHH 
cooxBexcxByiomero naGopa BecoBBix KO^(i)(|»H^HeHxoB HanpaBJieHHH nepe^iann. 

9. Cnoco6 no n. n. 3 hjih 4, oxjiKHaiontHHca xcm, hxo npn ouenKe 
Ha Mo6HJitHOH cxaH^HH c HcnojibBOBaHHCM nepe^aHHbix hhhox cHraanoB 
pasHeceHHOH nepe^tann flJia KaacflOH h3 M pasneceHHtix rpynn KanajiOB 
nepe^aHH nepe;taxoHHi.ix 4^yHK^HH L„, KanajioB HanpaBneHHOH nepeflaHH 
o^eHHBaK)x HMnyjibCHyio xapaKxepHCXHKy Ka^Aoro hs Z,„, KanaaoB 
HanpaBJieHHOH nepeAann h 4)opMHpyK)X o^eHKy ero nepeflaxoHHOH ^yuKumi 
KaK npeo6pa30BaHHe Oypbe ox o^eHeHHOH HMnyjiBCHOH xapaKxepHcxHKH 
3xoro Kanana HanpaBJieHHOH nepe^aHH. 

10. Cnoco6 non. 4, oxjiHHaiomHiicfl xcm, hxo npn oe-beAHHenHH 
Ha mo6hjii,hoh cxaH^HH ajm KaacAoii h3 M pasHeceHHbix rpynn KaHanoB 
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nepeAaHH ouchok nepe^aTOHHOH ^ynionHH Ka»woro h3 L„ KanajioB 
HanpaBJieHHOH nepe^aHH, noJiyHCHHbix c HcnojibsoBaHHCM K dhjiot cHraajioB, 
nepeflasaeMbix c axofi paaneceHHOH rpyraibi KanajioB ^epe;^aHH, h nojiyneHKbix 
c HcnojibsoBaHHeM idijiot cHraajia fljia paaneceHHOH nepe^aHH, nepeflaBacMoro 
c 3TOH pasHeceHHofi rpynnw KanajiOB nepcAaHH ycpeflHJOoT AaHHwe flse 
o^eHKH nepe^iaTOHHOH ^jaxnm c secaMH, oGpaxHo r(po^op^HOHaJILHI>IMH 
xapaKxepHCTHKaM onraSoK 3thx on;eHOK. 

11. Cnoco5 no n. n. 1 hhh 3, hjih 4, oxjiHHaiomHHCH tcm, hto npH 
<|>opMHpOBaHHH Ha 5a30BOH CTaH^HH KanajioB KoppeK^HH cneKTpa CHraajia 
nepeflaxoHHyio 4)yHKipno Kaac^oro KaHajia KoppeK^HH cneKxpa CHraajia 
4>opMnpyK)x KaK 4>yHKmno, KOMnjieKCHO conpaaceHHyio cooxBexcxsyiomeH 
oixeHCHHOH nepeflaxoHHOH 4)yHKHHH Kanajia HanpaBJieHHoii nepe^aHH. 

12. ycxpoHCTBO nepe^aHH CHraana, co^^ep^amee M 6jiokob 
HanpaBneHHOH nepeaann, M-K Sjiokob cyMMnposaHiia, M-K anajioroBBix 
nepe^axHUKOB, M-K aHxeHHbix sjieMenxoB, npH 3xom Bxopbie bxo^ih Ka^oro 
H3 M 6JIOKOB HanpaBJieHHOH nepe^aHH aBJMioxcH BxoflaMH cooxBexcxByiomHx 
BecoBHX K034>4)HHHeHXOB HanpaBJieHHfl nepeflaHH, KajKAMH H3 K bhxoaob 
Ka»cfloro H3 M 6JIOKOB HanpaBJieHHOH nepeflanH coe^HHeH co BxopbiM bxcaom 
cooxBexcxByiomero 5noKa cyMMHpoBaHHfl, nepBtra Bxofl Ka^oro hs M-K 
6noKOB cyMMHpoBaHHH aBJiflexcfl bxoaom cooxBexcxsyiomero nHJiox cHrnajia, 

BbIXO;ibI 6JIOKOB CyMMHpOBaHHH COeAHHeHbl CO BXOflaMH cooxBexcxByiomHX 

anajioroBbix nepe;iaxHHKOB, Bbixoflbi Koxopwx coeflHHeHbi co BxoAaMH 
cooxBexcxByiomHx anxenHbix sjieMenxoB, Bbixoflbi Koxopbix sbjihioxch 
BbixoAaMH ycxpoHCXBa nepe^aHH CHraajia, oxjiHHaiomeeca xeM, hxo 

M 

BBeflCHbi XIC^™"^) flonojiHHxejibHbix 6JIOKOB HanpaBJieHHOH nepesaHH h 
6JIOKOB KoppeKOHH cHCKxpa cHrHana, npn 3xom nepsbiH bxoa KajK^oro hs 
6JIOKOB KOppeKi^HH cneKxpa CHraana aBJiaexcH bxoaom 
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M 



HH#opMa^HOHHO^o cHraajia, BTopoii sxofl Ka^oro H3 gL^ 6jiokob 

KoppeKiiHH cneKipa cHmajia >iBn«eTC« BXOflOM cooTBexcTByiomeH 
nepeAaxoHHOH 4>yHKimH Kanajia nanpaBJieHHOH nepeAann, bbixoa Ka^Aoro h3 
f^L^ 6JIOKOB Koppeia;HH cneKipa CHrnajia coeAHRgH c nepBbiM bxoaom 

m=l 

cooTBCTCTByioiHero 6noKa HanpaBJieHHoii nepcAaHH, Ka:«Abm h3 K bbixoaob 
Ka^oro H3 AonojiHHTejiBHBix GnoKOB HanpasJieHHOH nepeAann 

m=l 

coeAHHen c rAe m npHHHMaex 3HaHeHHH ot 1 AO M, 

;5onoAHHTenBHBiMH FTopBiMH BXCflaMH cooTBeTCTByiomero 6noKa 
cyMMHpoBaHHa. 

13. YcrpogcTBO nepeAa-LH cnraajia, coAep>Kamee M 6noKOB 
HanpaBneHHoa nepeAann, M-K 6aokob cyMMHpoBaHHa, M-K anajioroBBix 
nepeAa-rqHKOB, M • aHTenHBix sAeMCHTOB, npn 3tom BXopBie bxoabi Ka^oro 
H3 M 6JIOKOB HanpaBneHHOH nepeAa^H hbjihiotc^ BXOAaMH cooxBeTCTByiomHX 
bccobbix Koa^^HUneHXOB HanpaBJieHH^ nepeAaHH, Ka^ABiH h3 if bbdcoaob 
Ka^oro h3 M 6noKOB nanpaBJieHHOH nepeAann coeAHHen co BxopBiM bxoaom 
cooxBexcxByiomero 6jioKa cyMMHpoBaHHa, nepBBiH bxoa Ka^Aoro M-K 
6J10K0B cyMMHpoBaHm. MBJinexcH bxoaom cooxBexcxByiomero nnnox cHraajia, 

BBIXOABI 6JIOKOB CyMMHpOBaHHH COeAHHeHBI CO BXOAaMH cooxBexcTByiomHX 

anajioroBBix nepeAaxHHKOB, bbdcoabi KoxopBix coeAHHCHBi co BXOAaMH 
cooxBexcxByiomHX anxenHBix sJieMenxoB, bbixoabi KOXopBix aBjmoxca 
BBixoAaMH ycxpoHCTBa nepeAaHH cnraajia, o x a h h a lo m e e c a xeM, hxo 

M 

BBeACHBi AonojfflHxejiBHBix 6AOKOB HaupaBAeHHOH nepcAaHH, gL„, 

M ^ 

SnoKOB KoppeKUHH cneKxpa CHraajia h 24. cyMMaxopoB, npH 3X0M nepBBiH 
BXOA Ka^Aoro h3 ±L„, 6jiokob Koppein;HH cneKxpa cHrnajia aBJinexca bxoaom 
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A/ 



AT 

HH(^)opMa^HOHHo^o cHFHajia, BTopoH BXOA Ka^oFO H3 gL„ 6jiokob 
KoppeK^HH cneKipa cHrnajia ^BJiaeTCH BXOflOM cooxBercTByioineH 
nepeaaxoHHOH ^yu^mm Kanajia nanpaBJieHHOH nepeaaHH, bbixoa Ka^Aoro h3 
f 4. 6JIOKOB KoppeK^HH cneKipa cnrnajia coe^HHeH c nepsbiM bxoaom 

M 

cooTBCTCTByiomero cvMMaxopa, BxopoH bxoa Ka^oro h3 gL„, cyMMaxopoB 
aBJi^exca BXOAOM cooxBexcxByiomero mmox cHraajia wih pasneceHHOH 
nepe^aHH, bbixoa Ka^oro H3 ±L„ cyMMaxopoB coeflHHeH c nepBBiM bxoaom 
cooxBexcxByiomero 6jioKa HanpaBJieHHOH nepe^aHH, Kawm h3 bbixoaob 
Kawro H3 flonojiHHxejibHBix 6jiokob HanpasjieHHog nepeAann 

coeAHHeH c W m npHHHMaex 3HaHeHHa ox 1 flo M, 

^onommxenBHBiMH BXopBiMH BXOflaMH cooxBexcxByiomero 6noKa 

CyMMHpOBaHHfl. 

14. ycxpoHcxBO no n. n. 12 HJiH 13, o X Ji H H a lo m e e c a xeM, hxo 5jiok 
HanpaBHCHHOH nepcAaHH coflep^HX K yMHO^xeJieg, npH 3X0M 
o6BeAHHeHHBie nepBBie bxo^bi K yMHO^nefi hbjihioxch nepsBiM bxoaom 
6jioKa HanpaBJieHHOH nepeflann, hx BXopBie bxoabi HBJiaioxca btopbimh 
BXOflaMH 6jioKa HanpaBneHHofi nepeAann, a hx bbixoabi hbh^ioxch BBixoAaMH 
6noKa HanpaBJieHHOH nepeAann. 
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CnocoS nepe^aHH cHraaJia (BapHaHTw) h 
ycTpoficTBO pflu ero peaJIH3a^HH (sapHaHTH) 
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Cnoco6 nepe^aHH cHrnajia (sapHaHTti) h 
ycTpoficTBO AJiH ero peaJiHsaimn (BapHaHTti) 




['i 

I 
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Cnoco6 nepeaaHH cnrHana (BapHaHTbi) h 
ycTpoHCTBO flJM ero peajiHsaijHH (BapHaHTbi) 



90 




270 



Ohf. 3 
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Cnoco6 nepe^aHH CHrnajia (BapHaHTti) h 
ycxpoHCTBO flflsi ero peajiHsai^HH (BapHanrbi) 



Mo5HJibHa3i cxaHiiHa 




EasoBaa cxaHBiM 
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Cnoco6 nepeflaHH cnraana (BapHaHxti) h 
ycTpoiicTBO ero peajiHsaujra (BapHaim.1) 



1 



V 



V 



) 



P2(t) 



pM(t) 



J> 



W2 



XX) 



Wm 



XX) 



Ohf. 5 
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Cnoco6 nepe^aHH CHTHana (BapnaHTBi) h 
ycxpoiicTBO fsjm ero peajiHsaipiH (BapHaHTw) 



AflanTHBHaa 

aHTCHHaSI 

pemcTKa 1 




AnanTHBHaa 
aHTeHHan 
peui&TKa 2 

(1,K) (2,1) (2,2) 
V V V 



(2.K) 




WB2-. 1 



WB2,K^ 



(M,l) 



AflanTHBHas 
aHTCHHaa 
peuiSTKa M 

(M,2) 




WBm^ 



wdm JL. 



(M,K) 



i^M^^ WBm,k^ 



Ohf. 6 
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Cnoco6 nepcAaHH cnrnajia (sapHaHTw) h 
ycTpOHCTBO SFO pcajiHsauHH (BapHaHTbi) 



1 



AHTeHHblH 

3jieMeHT 
5-1-1 



AHaJioroBbiH 
nepeABTHHK 
4-1-1 



Bjiok 

CyMMHpOBaHHfl 

3-1-1 



T 



nHJiOT CHrHan 



t 



AHTeHHblH 
SJieMCHT 

5-1-K 



AHajioroBbiH 
nepeMTHHK 
4-1-K 



Bjiok 

CyMMHpOBaHHH 

3-1-K 



T 



TIhjiot CHPHan 



Bjiok HanpaBJieHHOH nepeAaHH 
2-1 



BeCOBbie K03(|)4)HUlHeHTbI 

HanpaBJieHHH nepe^aHH 



YMHO^KHTCJlb 

1-1 



T 



BeCOBOM K034)4)HUHeHT 

pasHeceHHB 



MH4)OpMaU.HOHHbIH CHPHaJI 



i 



AHTeHHblH 

3jieMeHT 
5-M-l 



1 



AHTeHHblH 

3jieMeHT 
5-M-K 



AnaJioroBbiH 
nepejEiaTHHK 
4-M-l 



AnajioroBbiH 
nepeAaTHHK 
4-M-K 



Bjiok 

CyMMHpOBaHHH 

3-M-l 



T 



Bjiok 

CyMMHpOBaHHH 

3-M-K 



IlHJioT cHrnaji 



IIhJIOT CHFHaJl 



Bjiok HanpaBJiennoH nepcAanH 
2-M 



BecoBbie K03(t>4>J^UM®HTbi 
HanpaBJieHHH nepeAaHH 



YMHOXCHTeJIb 

1-M 



T 



BecoBoii K034)4)HUHeHT 
pasneccHHa 



Ohf. 7 
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Cnoco6 nepeffaHH CHTHana (sapHaHTBi) h 
ycTpoHCTBO jvm ero peanHsaimn (BapHaHTBi) 



1 



yMHO)KHTeJIB 

6-m— 1 



BeCOBOH K034)4)HUHeHT 

HanpaBJiCHHH nepeflaHH 



1 



YMHODKHTejEB 

6-m-K 



BeCOBOH K034)4)HUHeHT 

HanpaBJieHHH nepe^aHH 



Onr. 8 
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i 



Bjiok 

cyMMHpOBaHHfl 

3-1-1 



Bjiok 
HanpaBJieHHofi 
nepeflaHH 
2-1-1 



Cnoco6 nepe^aHH cHrHana (BapHaHXbi) h 
ycrpoHCTBo jifls. ero peajiHsanjiH (sapHaHTw) 



1 



Ahtchhwh 




Ahtchhwh 


3jieMeHT 




SJieMCHT 


5-1-1 




5-1 


-K 


J 




i 




AHaJioroBMH 




AHanoroBbiH 


nepeAaTHHK 




nepeAaTHHK 


4-1-1 




4-] 


[-K 



BUOK 
CyMMHpOBaHHa 

3-1- K 




riHJIOT CHFHaQ 



Bjiok 
HanpaBJieHHOH 
nepcAaHH 
2-1-Li 



BecoBbie ko34)4>J^U^^^"'^^^ 
HanpaBJieHHH nepeAaHH 



Bjiok KoppeKUHH 
cneKTpa CHrHana 
7-1-1 



BecoBbie Koa^xJ^MUHeHTW 
HanpaaneHHH nepeaaMH 



Bjiok KoppeKUHH 
cncKTpa CHFHana 
7-1- Li 



riepeAaTOHHaa 4^yHKUHa 
KaHana HanpasjieHHOH 
nepcAaHH 



riepeAaTOHHafl ^yHKuna 
Kanajia HanpaBJieHHoil 
nepcAaHH 



t 



AHXeHHblH 
DJieMCHT 

5-M-l 


i 




Anano 
nepeA 


rOBblH 
aXHHK 



1 



Ahtchhuh 
3JieMeHT 
5-M-K 


i 


L 


AHajio 
nepeA 
4-h 


rOBWH 
ETHHK 
1-K 



Bjiok 

CyMMHpOBaHHH 

3-M-l 



IriHJioT CHrnaji 



Bjiok 
HanpaBJieHHOH 
nepeAaHH 
2-M-l 



FT 



BeCOBWe K03$(i>HUHeHTM 

HanpaBJieHHfl nepeflaHH 



Bjiok KoppeKUHH 
cncKxpa cHFHajia 
7-M-l 



□epeAaTOHHaa 4>yHKUHH 
Kanajia HanpaBJieHHOH 
nepeflaMH 



Bjiok 

CyMMHpOBaHHH 

3-M-K 




riHJIOT 
CHFHaJl 



Bjiok 

HanpaBJieHHOH 
oepeAaHH 
2-M-Lm 



FFT 

BecoBbie 

K034)4)HUHeHTI>l 

HanpaajieHHH 
nepcAaHH 



Bjiok KoppcKUHH 
cncKTpa cHTHana 
7-M- Lm 



FlepeAaTOHHaa 
<|)yHKUH5! Kanajia 
HanpaBJieHHOH 
nepcAaHH 



HH4)OpMaUHOHHblfi CHFHaJl 



3)Hr. 9 
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1 



t 



Cnoco6 nepe^aHH CHrnaJia (BapHaHTw) h 
ycxpoHCTBo AJia ero peajiHsai^HH (BapHaHTbi) 

t _t 



AHXeHHblH 

aneMCHT 
5-1-1 



AHTCHHWii 

ajieMCHT 
5-1-K 



AHXeHHblH 

3jieMeHT 
5-M-l 



AHTeHHblH 

3neMeHT 
5-M-K 



AHanoroBbiH 
nepe^axHHK 
4-1-1 



AHajioroBbiH 
nepe^aTHMK 
4-1-K 



AnajioroBbiH 
nepeAaxHHK 
4-M-l 



AHanoroBbiH 
nepe/iaxHHK 



Ejiok 

CyMMHpOBaHHH 

3-1-1 



IIhjiox CHFHaa 



Bjiok 
HanpaBJicHHOH 
nepeAaMH 
2-1-1 



BecoBbie K03(t4>*^u**®"™ 
HanpaBJieHHH nepeAanH 



CyMMaxop 
8-1-1 



Ohjiox CHFHaji ixnn 
pasHeceHHOH nepeflaHH 



Bjiok KoppeKUHH 
cneKxpa cwrHana 
7-1-1 



riepeAaxoHHaM ^^yHKUHH 
KEHana HanpaBJieHHOH 
nepeflaHH 



Bjiok 

CyMMHpOBaHHH 

3-1- K 



IIhjiox CHraaji 



Bjiok 
HanpaBJieHHOH 
nepeAaHH 
2-1-Li 



BecoBbie K03(})4>HUHeHXbi 
HanpasjieHHa nepeAaHH 



CyMMaxop 
8-1- Li 



HHiiox cHrnan Ann 
paanecSHHOH nepeAaHH 



Bjiok KoppeKUHH 
cneKxpa cHrnana 
7-1- Li 



□epeAaxoHHaji ^yHKUHfl 
KaHana HanpasjieHHOH 
nepeAaHH 



Bjiok 

cyMMHpOBaHHH 

3-M-l 



Bjiok 

HanpaBJieHHOH 
nepeAaHH 
2-M-l 



BecoBbie K03$4>HUHeHXbi 
HanpaBneHHH nepeAaHH 



CyMMaxop 
8-M-l 



riHJiox CHraan aa» 
pasHeceHHOH nepeAaHH 



Bjiok KoppeKUHH 
cncKxpa cHrnaJia 
7-M-l 



riepeAaxoHHan 4)yHKUHJi 
Kanana HanpaaneHHoii 
nepeAaHH 



Bjiok 

CyMMHpOBaHHH 

3-M-K 




Hhjiox 

CHFHaJl 



Bjiok 
HanpaBJieHHOH 
nepeAaHH 
2-M-Lm 



BecoBbie 

K03$4^HUHeHXbI 

HanpaBjieHHH 
nepeAaHH 



CyMMaxop 

8~M- Lm 



IIhjiox cnrHan 
AJiH pasHeceHHOH 

nepcAaHH 



Bjiok KoppeKUHH 
cneKxpa cHrnana 
7-M-Lm 



: 

riepeAaxoHHan 
4)yHKU.H5i Kanana 

HanpaBJieHHOH 
nepeAaHH 



HH4)OpMaUHOHHbIH cHmaJi 



Ohf. 10 



PEOEPAT 

rpynna H3o5pereHHH othochtca k o6jiacTH pa^HOTexKHKH, b HacTHocra 
K cnoco6y nepeaanH cHraajia (BapnaHTBi) h yctpoficTBy flJW ero peaJIH3a^HH 

(BapHaHTBl) H MOTKCT 61.ITI. HCnOJIBSOBaHO, HanpHMCp, B CHCTCMaX COTOBOil 

paflHOCBflSH npH nepeAane HH(^opMa^HOHHo^o cHraajia b npHMOM KanaJie 

CBH3H OT 6a30BOH CTaH^HH A© M06HJIBHOH CTaH^HH. 

Saflana, na pemeHHe KOTopoH HanpaBJiena saaBJiflCMaa rpyima 
H3o6peTeHHH cnoco6 nepe^aHH CHraajia (BapnaHTbi) h ycipoHCTBO wia ero 
peajiHsamiH (BapHaHTbi), - 3to noBBimcHHe 3(^(|)eKTHBHocTH nepeaaHH 
HH^opMa^HOHHO^o CHraajia b npHMOM Kanajie cbhsh h, cooxBeTCTBeHHO, 
MaKCHMHsamia KanecTsa npneMa HH4>opMa^HOHHo^o cnraajia Ha mo6hjibhoh 
CTaHii;HH. 

PemeHHe flaHHofi saAaHH AOCTHraeTca 3a chSt KoppeKTHpoBKH cneKrpa 
KonHii nepeAaBaeMoro HH4>opMa^HOHHO^o CHraajia, nepeAann KonHH 
HH^opMaHHOHHoro cHraana c Ka^oH aAanraBHofi aHTeHHOH pemexKH b 
Ka^oM 34)(^eKTHBHOM HaiipaBJieHHH nepeAaHH, oneHKH nepeAaxoHHBix 
4)yHKmffl KanajioB HanpasJieHHOH nepeAaHH no hhjiot cHrnajiaM, 
nepeAaBaeMBiM c Ka^Aoro aHxenHoro aneMenxa, no nanox cHraajiaM ajm 
pa3HeceHHOH nepeAaHH, nepeAaBaeMBiM c Ka>KAOH aAanxHBHofi anxeHHOH 
peniexKH no Ka^AOMy h3 3(|)(^eKXHBHBix HanpaBJieHHH nepeAaHH, a xaicace 
oG-BeAHHeHHa AaHHBix Asyx ohchok. 

14 n.$. H 10 HJi. npH ny6jiHKaip[H pe4>epaxa HcnojiBsoBaxB ^nr. 10. 



